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Section 1- Introduction

INTRODUCTORY SUMMARY

The I[]inois Waterway, a vital segment of the United States Irdand Waterway
Navigation System, serves as the connecting link between the Great fakes, St. Lawrence
Seaway, and the Mississippi River at Graftom Illinois. ‘f’he navigation system is essential
to several of the most important economic sectors in the State of Illinois and the Nation,
particularly agriculture, construction, and energy.

The Rock Island District, Corps of Engineers, is responsible for the operation and
maintenance of eight locks and dams along 327 nriles of the system. An 80-mile open river
reach, downstream from the first lock and dam at LaGrange, is under the jurisdiction of
the St. Louis District, Corps of Engineers.

The Illinois Waterway has been continuously developed for navigational purposes
since 1822. The current navigation systew placed into operation in 1933, is made up of
the Illinois River from its mouth to the conference of the Kankakee River (273 miles); the
Des Plaines River from the Kankakee to Ixrckport Lock (18 miles); and the Chicago
Sanitary and Ship Canal, South Branch Chicago River, and Chicago River from LockPort
Lock to Chicago Harbor (36 miles). A second arm of the waterway leaves the Chicago
Sanitary and Ship Canal about 12.5 miles above IQckport and proceeds to the Calumet
Harbor on Lake Michigan via the Cal-Sag CanaI and the Little Cahsmet and Calumet
Rivers (30 miles). Dams control water levels along the waterway, and locks provide the
means for watenvay traffic to move from one pool to another. The navigation channel has
a minimum depth of 9 feet and currently is regulated by a system of eight locks and dams.

Critical transportation services are provided to the Midwest via the Illinois Water-
way. Commercial navigation tonnage amounted to nearly 1.7 million tons in 1935 and
grew to a record 45.8 rniIlion tons in 1975. Currently, a total of 138 terrnkds on the
waterway ship and receive commodities, which inch.rde graiu chemicals, petroleum
products, coal, non-metallic minerals, metallic products, and scrap.

The importance of the waterway as a shipping artery is reflected in the continual
increase in tomage shipped. The Inland F?iierwuy Review projections are that future
traffic growth on the Illinois Waterway will range between 1.0 to 2.5 percent annually (the
1988 Inland W~erway Review, Institute for Water Resources Report 88-R-7). Three of
the eight Illinois Waterway locks have already been identified by the 1988 Znland Waterway
Review as being among the top 20 locks having the highest average delays, total delays,
total processing times, lockage times, and lock utilization in the entire inhmd waterway
system. Continued traffic growth WMintensi& current deIays, creating an acute problem.
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In addition to providing an economical transportation route, the Illinois Waterway
offers a rich habitat for a variety of plant and animal species. In 1985, the Illinois River
supported 36,000,000 waterfowl use days, hundreds of wintering bald eagles, and over
60,000 acres of State and Federal wildlife refuges and management areas, most of which
are bottom land forest and emergent wetlands. These resources provided an average of
83,400 activity days for waterfowling afone at an estimated vahre of $2.2 milfion. The
Illinois River accounts for over 2 million sport fishing days yearly and accounts for
5 percent of all fishing in the State of Illinois. The U.S. Fish and Wildlife Service (USFWS)
estimates that a totaf of 2,691,400 outdoor activity days occur annually with an expenditure
of $60.2 million for hunting and fishing related activities alone. Many other forms of
recreation and the economic impact of these activities are yet unmeasured.

Besides natural resources, the Illinois River Valley is rich in archeological remains
which have made a substantial contribution to our understanding of the cultural history
of the entire Midwestern United States. Although only a very smafl sample of the river
valley has been studied, over 600 sites are recorded, including the Grand Viilage of the
Kaskaskia (a National Historic Landmark) where Father Marquette and Louis Jolliet first
met the Kaskaskia Indians in 1673. National attention afong the river is increasing with
the designation of the Illinois and Michigan Canal National Heritage Corridor and the
potential designation of the Illinois River National Historic Trail.

This study was initiated to address the problems, needs, and opportunities associated
with maintaining navigation viability on the Illinois Wateway, and protecting its natural
resources, while considering its economic importance to our Nation. This reconnaissance
report defines the problems, establishes needs, and identifies potential solutions. It
presents the determination of Federal interest in navigation improvements, discusses
priorities for improvements, and communicates a plan for protecting the environmental
resources associated with the waterway.

STUDY AUTHOIZI’11’

Authority for the Illinois Watenvay Navigation Study is contained in Section 216 of
the Flood Control Act of 1970 (Public Law 91-611) which states

The Secretary of the Army, acting through the Chief of Engineers,
is authorized to review the operation of projects, the construction of which
has been completed and which were constructed by the Corps of Engineers
in the interest of navigatio~ flood control, water supply, and related pur-
poses, which when found advisable due to significantly changed physical or
economic conditions, and to report thereon to Congress with recommen-
dations on the advisability of modifying the structures or their operatiou
and for improving the quality of the environment in the overall public
interest.
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STUDY PURPOSE AND SCOPE

The principal purpose of this study is to determine if there is a Federal interest in
making structural and/or nonstructural improvements to the Illinois Waterway Navigation
System. The study scope includes considerations for economic, environmental, recrea-
tional, engineering, and operational issues. Both site-specific and system-wide navigation
issues were examined in a preliminary manner in order to evaluate the impacts of the
alternatives. Each issue and potential solution was analyzed for its impact on system
navigation, the riverine environment, and economic considerations.

While this document examines several concepts and offers alternatives for capital
improvements, it should not, in anyway, be construed as a final assessment. Rather, the
reconnaissance-level data are intended to indicate typical solutions and the range of costs
and benefits which might be expected, and to provide a foundation for additional Federal
interest and direction for more comprehensive feasibility level studies.

PRIOR STUDIES, REPORTS, AND EXISTING WATER PROJECTS

Numerous studies and documents have been completed for the Illinois Waterway.
It would be a significant task to include here a summary of each Federal, State, and private
study about the Illinois Waterway or its navigation system. An attempt has been made,
however, to include studies most applicable to this one. A chronology and summary are
included in the following paragraphs.

The Rivers and Harbors Act of 1930 assigned tbe Corps of Engineers responsibility
for completing the unfinished improvements to and for management of the Illinois
Waterway System. Five of the locks (Lockport, Brandon Road, Dresden Island, Marseil-
les, and Starved Rock) were completed in 1933, at which time the IIIinois Waterway was
placed into operation as an inland navigation route. Since that time, resolutions have been
adopted by the Committee on Rivers and Harbors of the United States House of
Representatives on March 16, 1943; September 21, 1943; and April 24,1945. In addition,
the U.S. House of Representatives Committee on Public Works provided additional
authority for the Corps of Engineers to investigate the feasibility of providing a 12-foot
navigation charnel in a resolution adopted July 10, 1968. By letter dated August 27, 1968,
the Chief of Engineers requested that the four cited resolutions be combined into one.
This was accomplished and authorized in House Doeoment No. 137, 72d Congress, 1st
Session.

h Interim Survey Report on Duplicoie Lo&, Illinois Waterway, Iflinoi.r,was pub-
lished on January 25, 1957, by the Chicago District, Corps of Engineers. The Duplicate
Locks project was authorized by the 1962 River and Harbor Act (Public Law 87-874, 87th
Congress) as recommended in House Document 31, 86th Congress, 1st session. The
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report provided the results of an investigation into the advisabdity of modi&ing the Illinois
Waterway project to provide for a system of duplicate locks. The District Engineer
recommended that the existing project for the Ilfirtois Waterway be modified to provide
for construction of duplicate locks, 1,200 feet by 110 feel at 7 of the lock sites on the
navigation system (T. J. O’Brien lock was not built until 1960).

The State of Illinois, Department of Public Works and Building, Division of Water-
ways, prepared a report entitle~ 7%roughond Across JoJiet,A Pkvs for Modemiring the
Illinoir Waterway for Lund ond Waer Tromportotiorr, dated March 1971. The agency
report called for lowering the Illinois Waterway through Jolie~ removing Brandon Road
Lock and Daq widening and deepening the channel to Ninth Street in Imckpoz con-
structing twin 1,200-foot by 1lo-foot locks, and replacing seven movable bridges with
low-level f~ed bridges. The report enumerated several differences between what the
State and municipal agencies viewed as changes necessary for an improved navigation
system and those suggested by the Corps of Engineers.

In February 1973, the Illinois Department of Transportation (ILDOT), Division of
Water Resource Managemen~ Bureau of Water Resources, published a document en-
titled, Illinois’ Cntque of Corps of Eng”neersReview Study of lllinoir Waerwoy Modem-
izotion Between Bronobn Road and Sag Junction. In this repo~ the ILDOT expressed
disagreement with cost estimates for the alternatives offered in the Corps of Engineers
study, the selection of lock sites, the proposed amount of marine excavatio~ rmd bridge
design.

During the next several years, the Chicago Distri@ Corps of Engineers, performed
extensive inquiry into the viability of the Illinois Waterway Navigation System and into
the ILDOT’S suggestions. A five-volume repom as well as a Final Environmental Impact
Statement, subsequently was published in April 1975 entitled, Duplicate Locks General
De.rignMemorandum Plan I -A PlanforModemizatwn of the RlinoLrWoterway. The report
recommended constructing supplemental locks 110 feet wide by 1,200 feet long at Dres-
den Island, Marseilles, Starved ROCIGPeori& and LaGrange. The Duplicate Locks project
was not endorsed by the State of Illinois and was reauthorized in the 1986 Water
Resources Development Act.

The Mksissippi River-Illinois Waterway 12-Foot channel Study was a joint effort
between the North”Central Divisio% Corps of Engineers, in Chicago, Illinou, and the
Lower Mississippi Valley Divisio& Corps of Engineers, in Vicksburg, Mississippi. Work
tasks were accomplished by St. Paul, Rock Iskm~ St. Louis, and Chicago Districts. The
study findings were published in a September 1972 report (revised May 1973) which
recommended that a 12-foot channel be movided on the Illinois River from Grafton to
Chicago, Illinois. This would be accomplished by dredging the bed of the river, as
necessary, to obtain and maintain a 12-foot channel. The improvement would have
provided for a navigation channel 300 feet wide with additional width at river bends. The
project never received congressional endorsement.
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A document prepared for the Chicago District, Corps of Engineers, by F. C. Bellrose, et
al., entitled, F&h and UWz’@eChanges Resulting from the Construction of a Nine-Foot
Navigation Channel in the Illinois Waterway from L.aGrange Lock and Dam Upstream to
Lodqoti Lock and Dam, was published in 1977. This report chronicles the impacts of
construction of the 9-foot navigation channel on habitats of the Illinois River. In addition
to evaluating construction impacts, it identifies tbe two most serious causes of habitat
degradation now occurring, which are sedimentation and turbidity.

Between 1977 and 1982, the Great River Resource Management Study, conducted
by the St. Paul, Rock Island, and St. Louis Districts of the Corps of Engineers, in
conjunction with the USFWS and the Upper Mississippi River Basin Commission
(UMRBC), investigated several areas of river management. They included dredged
material placement, fish and wildlife, commercial navigation sedimentation, environmen-
tal enhancement, and charnel maintenance practices. The recommendations and techni-
ques offered in the Great River Environmental Action Teams’ (GREAT I, II, and 111)
reports were approved by the Board of Engineers for Rivers and Harbors in 1982. Most
suggestions were subsequently incorporated into the Corps of Engineers’ charnel main-
tenance program.

A major rehabilitation effort for the locks and darns on the Illinois Waterway began
in 1975. This initiative was launched with the award of contracts for rehabilitation at
Marseilles, Dresden Island, and Starved Rock and was undertaken between 1983 and 1986
at Lockport and Brandon Road. Rehabilitation efforts at Marseilles, Peoria, and
La Grange locks and darns will be completed in 1990. Typical rehabilitative work included
replacement and maintenance of machinery, removal and replacement of deteriorated
concrete, reconstruction of dam piers and gate sills, and replacement of electro-mechani -
cal systems.

Under the auspices of the National Waterways Study, the Corps of Engineers’
Institute for Water Resources prepared, with the contracted assistance of A. T. Kearney,
Inc., an Evaluation of Present Waterways System, dated March 1981. The report discusses
commodity flow projections through 2003, lnck capacity shortfalls, transportation
capability of the present systernj and potential actions to maintain or improve its capability.
After evaluating the 8 regions and 31 separate facility locations in the present waterway
systems, the Institute for Water Resources identified LaGrange and Marseilles locks on
the Illinois Waterway as the most constraining structures using one or more scenarios or
sensitivity anafyses. —

Authorized by Section 166 of the Water Resources Development Act of 1976, tbe
Chicago DistricL Corps of Engineers, conducted a study entitled, IncreosedLuke Michigan
Divemion a Chicago. The first portion included a 5-year demonstration program to:
(1) increase the average annual Lake Michigan diversion at Chicago, Illinois, and (2)
determine the effects of such an increase on Great Lakes levels as well as water quality of
and potential flood hazard along the Illinois Waterway. Informatwn Report II, containing
four diversion plans, was subsequently published in Febnra~ 1990. The report stated “the
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information required to quanti& the various impacts is lacking” and “additional informa-
tion on the total system is needed before action can be taken increasing the current annual
rate of 3,200 cfs as set forth in the U.S. Supreme Court decree.”

The UMRBC, responding to a congressional directive contained in Public Law
95-502, published its January 1981 Comprehensive Mo.sterPlan for the Management of tke
UpperMississ~piRiver System. The 3-year effortj undertaken by FederaJ, State, and local
officials, produced several studies and technical recommendations. The comprehensive
plan contains a management framework for resolving differences among competing
interests and implementing the technical recommendations. The UMRBC having com-
pleted its tm~ was terminated by Executive Order 12319 in December 1981. Sub-
sequently, a five-state, inter-agency Upper Mississippi River Basin Association
(UMRBA) was formed to coordinate water resource planning and to implement the
recommendations of the master plan.

The Upper Mississippi River System-Environmental Management Program
(UMRS-EMP) was authorized in the Water Resources Development Act of 1986 (Public
Law 99-662). This progrw which includes the Mississippi River and the Illinois Water-
way, seeks to improve the environmental and recreatiomd resources of both rivers.
Several initiatives are currently being adopted to accomplish this mission. They include
dredging backwaters to remove sedimen~ constructing dikes and levees to control water
levels, building islands to create habitat for diverse species of flora and faun% developing
aeration and water control systems to improve the quality of babita~ and opening or
closing side channels to maintain the flow of water in the main channels or backwaters.

A Final Environmental Impact Statement (FEIS), Second Lack at LQck.rand Dam
No. 26 (Replacement), Mississippi River, Altotq Illinois ond Missouri, was published in July
1988. It was the opinion of the St. Louis District that overall system-wide impacts of the
second lock were minor. However, the district could not unequivocally state whether or
not the system-wide incremental navigational impacts were negligible, minor, or sig-
nificant. Consequently, a Plan of Study (POS) is being prepared to identify studies needed
to better quantify navigation impacts on the Upper Mississippi River System due to the
operation of the second lock. Results of the POS will be used to prepare a mitigation plaQ
if appropriate. The draft POS has not been circulated for review, but should be in the fall
of 1990.

The 1988 Ink.usd Waterway Review (November 1988) was prepared by the Institute
for Water Resources for the Chief of Engineers. While this document does not constitute
a system plain it does provide a 10-year outlook as to the priority needs for planning,
desi~ constructio~ and operation of the entire inland waterway system. The review
addresses the physical system traffic levels, systerdock performance, transportation
savings, investment needs, and financial resource availability for waterways investment.

The Rock Island District Navigation System Support Center, established in 1988,

I prepared a Repoti on the Upper Mississippi River and Illinois Waterway Navigation System
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in 1989. The report is a historical and statistical overview of both navigation systems. It
also forecasts growth and performance capability at each navigation structure.

The states of Illinois, Iowa, Wisconsin, Missouri, and Minnesota with the U.S.
Department of Agriculture and U.S. Maritime Administration investigated low-cost
measures to maximize efficiency and productivity of the Upper Mississippi River Naviga-
tion System. A six-volume report was published in April 1989 entitled, Upper Mississippi
River Transportation Economics Study. The primary product of the study was a computer
evaluation model called Waterway Efficiency Evaluation Model (WEEM) which encom-
passes all aspects of barge operation and could be adapted for future use on other waterway
systems. Study findings and recommendations included uniform application of fried
barge/tow riWin~ fuel monitoring systems, stacking of empty backhaul barges, hull
treatments, new barge and boat hull designs, reduced crew size, sequencing waiting tows,
improting lock approaches, lock automation, and others.

A Plon of Study for Upper Mississippi River and Illinois Waterway Navigatwn Studies
was distributed to the public on August 7, 1989. The POS provided the framework for
Corps of Engineers’ reconnaissance-phase planning studies for both waterways. It
detailed the study authority, purpose, and how the engineering, economic, and environ-
mental components would be addressed.

The St. Paul, Rock Island, and St. Louis Districts of the Corps of Engineers initiated
an Upper Mississippi River Navigation Study in April 1990. Tlds study will focus on the 613
miles of the Upper Mississippi River Navigation System which extends from Lock and
Dam 25 near Clarksville, Missouri, to St. Anthony Falls, Minneapolis, Minnesota.

THE REPORT AND STUDY PROCESS

The report process began with the development of a Plan of Study for Upper
Mississippi River and Illinoti Waterway Navigation Studies which was published in draft
form in July 1989. The report was distributed to State, Federal, and locaf agencies, special
interest groups, and the public on August 7, 1989. A Notice of Study Initiation for the
Illinois Waterway Navigation Study, which included an invitation to a public meeting, then
was distributed on December 26, 1989. The 3-hour public scoping meeting was held in
Peon% Illinois, on January 31,1990. The meeting established communication and offered
a forum for the exchange of ideas and concerns early in the study.

Over the next severaf months, the study team developed this reconnaissance report.
Efforts included performing field reconnaissance, attending many meetings, performing
literature searches, and assessing and evaluating available economic, environmental, and
engineering data associated with the Illinois Waterway System. Finally, each team mem-
ber contributed to this three-volume reconnaissance report and developed a plan for
further study which is incorporated in Appendix A - Initial Project Management Plan.
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Volume 1of this report includes the table of contents, the syllabus, the main repo~
Appendix A - Initial Project Management Plan, Appendix B - Plaming Aid Report, and
the distribution list. Volume 2 includes Appendix C - Economic Analysis and Appendix
D - Hydrology and Hydraulics. Volume 3 includes Appendix E - Cultural Resources,
Appendix F - Geotechnical, Appendix G - Public Involvement, and Appendix H -
Pertinent Correspondence.

DESCRIPTION OF STUDY AREA

The study area is defined as the Illinois Waterway, its navigation syste~ and adjacent
watershed. This important waterway system influences the Midwestern economy by
providing a vital link for the shipment of commodities from Lake Michigan in Chicago
southwesterly to where the waterway joins the Mississippi River at Grafto& Iflinois.
Located entirely within the State of Illinois, the navigable portion of the waterway
meanders through 20 counties and is 327 miles long (see plate 1).

The northern one-quarter of the basi~ which includes the Chicago metropolitan
area, is primarily a highly developed, industrialized urban area. The remaining portion of
the basin is essentially rural, with a few major industrial centers scattered throughout.

In addition to its economic importance, the Illinois Waterway area is rich in both
natural and cultural resources. There are 669 known archeological sites and perhaps
thousands of unrecorded sites located within the Illinois River Valley. Gver 86,000 acres
of open water and wetland habitats and 26,000 acres of terrestrial habitats support
countless species of flora and fauna in and along the waterway (USFWS Planning Aid
Report - Appendix B).

The Illinois Waterway also affords boating, fishing, trapping, and hunting oppor-
tunities to the residents of over 60 cities, towns, and villages located along the river.
Riverboat gambling, recently legalized in Illinois, will offer yet another opportunity for
recreation.

The navigation system consists of eight locks and dams constructed to provide a
water transportation route with a minimum depth of 9 feet. The width of the navigation
charmel ranges from 225 feet at the Cal-Sag Charmel in the northernmost portion to over
1,200 feet in the Upper Peoria Pool, River Miles (RM) 170 to 180.

As stated above, the waterway extends southwesterly for about 327 miles. From
Lake Michigan to I..ockpoz the waterway is about 36 miles long. From Lockport south,
extending downstream for some 60 miles, the waterway utilizes the Des Plaines and Illinois
Rivers and consists of a series of four pools that have been created by permanent darns.
Through this upper reach, the slope is steep and the waterway falls over 1.33 feet per mile.
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Locks and dams controlling navigation in this section are Brandon Road, Dresden Island,
Marseilles, and Starved Rock.

In the lower reach, the waterway is relatively flat and falls more gently, only
0.083 foot per mile. It extends 231 miles from Starved Rock to Grafton and is regulated
by Starved Rock, Peori& and LaGrange locks and dams. Two wicket dams, located at
Peoria and LaGrange, assist in maintaining pool levels in the lower reach. During periods
of low water stages, the wickets are raised to dam the river and to maintain navigation.
The five locks in the upper section of the navigation system are electrically controlled,
while the two locks in the lower reach and the northernmost lock the T. J. O’Brie~ are
hydraulically operated. The waterway profile is illustrated on plate 4. A description of
the navigation structures is included in table 1 below.

TABLE 1

lllinois Wtierwgv Locks mrd Dams

Name of Lock Miles Abov~ Age as Size
and/or Dam the Mouth of 1990 (WXL) Lift 2

T. J. O’Brien
LOckport
Brandon Road
Dresden Island
Marseilles
Starved Rock
Peoria
LaGrange

327
291
286
271
245
231
158
80

30 yrs
57 yrs
57 yrs
57 ym
57 yrs
57 yrs
Slyrs
51 yrs

11OX1,OOO’
110x6OO’
110X6OO’
110x6OO’
11OX6OO’
11OX6OO’
110x6OO’
1IOX600’

5’
40’
34’
22’
24’
19’
11’
10’

1Rounded to the nearestwholemite.

2Liftsand depthon mitersillsarethoseohtainzdwithflatpools(roundedto the nearest1foot).

The importance of the Illinois River is recorded in the early history of our Nation.
The Illinois River was used by Indian canoes and early explorers for transportation.
Pioneer families later migrated to the Midwest by way of the Great Lakes or the Ohio
River. Them as the land was developed, so did the importance of water transportation.
First, rafts and flatboats were used to ship goods downstream. These vessels later were
replaced by keelboats and steamboats. In 1822, Congress passed an act that served as the
first step leading to the completion of the Illinois and Michigan Canal in 1848. Comecting
Lake Michigan and the Illinois River at LaSalle, this canal, along with the mule-drawn
barges that plied it, served for years as the first “connecting link” between the Great Lakes
and the Mississippi waterway system.

In 1871, the State of Illinois built locks and darns on the Illinois River at Henry and
at Copperas Creek to provide a navigation channel up river to LaSalle. By 1893, the
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United States had constructed locks 75 feet wide and 350 feet long at Karnpsville and
LaGrange. Passage of a $20 million bond issue in 1908 provided funds for the State of
Illinois to construct a navigation channel on the Des Plaines and Illinois Rivers from
Lockport to Utica. However, construction did not begin until 1921. In 1927, Congress
approved legislation authorizing a 9-foot-deep, 200-foot-wide, federally maintained than.
nel on the Illinois River from Utica to Grafton. This legislation authorized the transferal
of the State-owned submerged darns at Henry and Copperas to the Federal Government.

By 1930, the State of Illinois had constructed about 75 percent of its proje@ but was
unable to raise the additional funds required to complete it. On July 3, 1930, Congress
assigned the Federal Government responsibility for the projecti which included construc-
tion of locks at Marseilles, Dresden Island, Brandon Roacfj Starved Rock and LQckport.

The authorized Federal project for the Illinois Waterway provides for construction
of the eight locks and six dams. The Federal project also provides for construction of
supplementary locks at seven Iocatiom downstream of the Calumet-Sag Junction; a
navigation channel with least dimensions of 9 feet in depth and 300 feet inwidtb from the
mouth of the Waterway at Grafton, Illinois, to Lockpoz Illinois (291.1 miles); a navigable
channel having a depth of not less than 9 feet and at present widths, from LockPort to a
controlling works at mile 293.1(2 miles); a channel with usable depth of 9 feet and width
of 225 from the controlling works to Cahsmet-Sag Junction (10.4 miles) and along the
Calumet-Sag Channel to Blue Island, Illinois (16 miles); a channel 9 feet deep and 300
feet wide in Cahrmet and Little Calumet Rivers, Blue Island to turning basin 5 in the
Calumet River (7.8 miles); a channel with usable depth of 9 feet and a width of 225 feet
along the general route of Grand Calumet River from its junction with Little Calumet
River to and in the Indiana Harbor Canal to 141st Street, East Chicago, Indiana (9 miles);
a channel having usable depth of 9 feet and a width of 160 feet from the junction of Indiana
Harbor Canal and Grand Calumet River. to Clark Street in Gary, Indiana with a turning
basin at Clark Street (4.2 miles). The project also provides for a ;avigable channel having
a depth of not less than 9 feet at present width from Calumet-Sag Junction to Lake Stree4
Chicago, via Chicago Sanitary and Ship Canal and South Branch of Chicago River, a
distance of 22.1 miles. Provision is also made for a small-boat harbor in the vicinity of
Peori& Illinois, by construction of a basin 510 by250 fee\ at a depth of 7fee~ and protected
by an earthen embankment riprapped on lakeside. Total length of the project from
Grafton to Lake Stree~ Chicago, is 325.7 miles; to turning basin 5,327.5 miles to 141st
Street, 334.7 miles; and to Clark Street in Ga~, Indian& 336.5 miles.

The completed portion of the Federal project includes the LaGrange, Peori%
Starved Rock. Marseilles. Dresden Island. and Brandon Road locks and darn.y the
L.ockport loci and the fiomas J. O’Brien lock and controlling works. A navigable
charnel 300 feet wide and 9 feet deep exists between Grafton and Lockpoz Illinois, with
the exception of the Marseilles Canal. Between Imckport and Calumet-Sag Junctiou a
channel having a width of 160 feet and a minimum depth of 9 feet exists. From CAsmet-
Sag Junction to turning basin 5, a channel having a minimum width and depth of 225 feet
and 9 fee~ respectively, has been constructed. From Calumet-Sag Junction to Lake Stree~
Chicago, a channel having a width of 160 feet and minimum depth of 9 feet exists.
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The major remaining uncompleted items of work include widening at Pekin Bend,
widening of the Marseilles Canal, and construction of the Cahsmet-Sag Navigation project,
Part 111,which generally consists of widerring the Chicago and Sanitary Ship Canal from
160 to 225 feet between Lockport and Cahsmet-Sag Junction.

GEOMORPHOLOGY

The Illinois River basin is best described physiographically by dividing it into the
Upper River and the Lower River seetions. The Upper River is the section that flows
westerly from the start of the Illinois River at the eordluence of the Des Plaines and
Kankakee Rivers to the town of Hennepin at the “Great Bend” of the river. Six locks are
located within this sectiorx Dresden Island, Marseilles, Starved Rock Lockport, T. J.
O’Brien, and Brandon Road. The Lower River flows southwesterly and contains
La Grange and Peoria locks and dams.

Except for an area at its mouth, the river and its basin were affected by the Illinois
glacier. More than half of the present river basin was covered by the Wkconsin Drift.
Melting glaciers provided high dkcharges that determined the present river’s physiog-
raphy.

The average width of the Upper River is 400 fee~ with banks 10 to 20 feet above
normal pool elevations of around 550 feet National Geodetic Vertical Datum (NGVD).
Rock bluffs prevail afong the river, with land elevations on the bordering uplands averag-
ing 750 feet NGVD. The Upper River Valley has numerous strip mines, quarries, and
gravel pits along the adjacent floodplain and bhrffs.

The Lower River occupies a preglacial channel whose bed is about 100 feet above
a rock bottou urdike the Upper Seetion which rests directly on the rock surface. The
55.8-mile segment between Hennepin and Peki~ Illinois, has an insignificant gradient of
0.82 inch per mile (Mills, et cd., 1966). The widest part of the Lower Section is near
Grafto~ IIIinois, where its width spans nearly 1,400 feet. The accumulation of rdluvkd
deposits has caused the river’s capacity to be reduced within the banks. Over the years,
many natural levees were formed from sediment deposited by tributary streams. The
low-flow conditions set the stage for development of an extremely productive and diverse
aquatic and wetland ecosystem. Low flows, combined with extensive a.dtivation and
erosion of the land, create many backwater lakes, ponds, sloughs, and marshes for which
the Illinois River is famous.

The Illinois Waterway’s geologic characteristics vary greatly from its headwaters to
its confluence with the Mississippi River. For this reaso~ the mineral resources, ground
water, soils, and stratigraphy are described on a site-specific basis rather than system-wide.
(Refer to appendix F for technical geomorphologic information.)
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CLIMATE

Continental type climate dominates the are< characterized by frequent penetrations
throughout the year of different types of air masses and their associated weather distur-
bances. The seasons are distind with great temperature variations occurring day-to-day,
month-to-month, and year-to-year. Summers are commonly warm-to-hot and often
humid. July is the warmest month. Winters are moderately cold, with January being the
coldest month. The growing season varies from about 200 days in the southern portion of
the basin to 160 days near Chicago.

HYDROLOGY

Principal tributaries of the Illinois River are the Des Plaines, Iroquois, Kartkakee,
Fox, Ves-milio& Mackinaw, Spoo~ SangamoU and LaMoine Rivers and several smaller
streams along the waterway. Waterway flows are measured by three U.S. Geological
Survey (USGS) gages located at Meredosi% Kingston Mines, and Marseilles, RM 71.3,
145.0, and 246.6, respectively. Pool elevations vary with measurable rainfall and the
amount of water diverted from Lake Michigan. Average annual rainfall for the area is 36
inches. Unique characteristics for each pool are described in Appendix D - Hydrology
and Hydraulics.

WATER QUALITY

Beginning around 1900 with the diversion of Chicago sanitary waste into the river,
water quality declined dramatically, especially in the upper pools. Although partial
recovery of some aquatic resources has occurred in the past 20 years with the passage of
the 1972 Clean Water Ac4 significant water quality problems remain. According to H. B.
Mills’, etuL, report entitled Man’sEflecton Ael%h ond Wikfl~eo~thelZlinok~er (1966),
the number one problem impacting the aquatic resources is sedimentation and the
resulting high turbidity levels. These problems are especially severe in the lower pools
where sedimentation rates and turbidity levels tend to be higher. During low-flow periods
in 1963 and 1964, the turbidity ranged from 71-320 Jackson Turbidity Units (JTU) in the
Alton pool, 79-220 in I_aGrange, and 15-140 in Peoria. Starved Rock pool ranged from
only 15-52 for the same period (Mills, et d., 1966). Most of this turbidity is still caused by
the inflow and resuspension of sediments originating horn upland erosion. These sedi-
ments are being deposited at alarming rates. F. C. Bellrose, et aL, produced a report in
1983 entitled 77zeFde ofh.ka & thelZlinoisRiver Vd!ey. The report estimates that Upper
Peoria Lake was filling in at an average of 1.2 inches per year.



Sectwn 1: Introaktion 13

Sedimentation reduces the food supply for fish, waterfowl, and other wildlife. High
turbidity levels reduce light penetration and have suppressed the reestablishment of
aquatic vegetation needed by many species of fisfL waterfowl, shorebirds, and mammals
(Bellrose, et ul., 1979). Sediment resuspension is a problem of primary concern relative
to increased navigation on the river. Since much of the river’s remaining wildlife uses the
main channel and main channel border, resuspension of sediments by navigation traffic
needs to be evaluated for potential impacts to aquatic resources.

Sediment contamination is a potential problem anywhere along the waterway.
Although existing point source contaminations are mostly under control, contaminants
are still present in recently buried sediments. This is of particular concern in the upper
reaches of the river near Chicago (i.e., Cal-Sag Canal). The most widespread contaminant
affecting aquatic life is ammonia. Elutriate testing performed by the Corps of Engineers
on dredged material samples has repeatedly shown ammonia levels that exceed State
standards.

ENVIRONMENTAL RESOURCES

Before the opening of the Chicago Sanitary and Ship Canal, the backwaters of the
river allowed luxuriant growths of aquatic vegetation that supported nationally significant
populations of fish, waterfowl, and other wildlife. However, the increased flow provided
by the canal’s opening inundated thousands of acres of floodplain forests and resulted in
the die-off of important species such as pin oak and pecan. Concurrent with the decrease
in water quafity came an increased development of manmade agricultural levees, resulting
in the conversion of most backwater lakes to row crops. The most notable of these are
Thompson and Flag Lakes near Havan% Illinois. The increasing silt burden of the river
rdtimately led to a drastic decline in submergent and aquatic vegetation from record high
floods (and possibly pollutants) (Bellrose, et al., 1979).

The lack of aquatic vegetation and ongoing high sedimentation rates are arguably
two of the most significant problems impacting the river’s wildlife today. For example, a
study by Stall and Melsted (1951) of Lake Chautauqua showed that 18.3 percent of the
lake’s volume was lost in a 24-year period. The significance of the Illinois River’s natural
resources has been well documented by a multitude of investigators, the most notable
being those working for the IItinois Natural History Survey (see publications of the Illinois
Natural History Survey, 1876-1988).
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SIGNIFICANT RESOURCES OF THE ILLINOIS RIVER

In addition to the technical significance given the river by the immense body of
technical literature, the national significance of the Illinois River’s natural resources is
identified in the Water Resources Development Act of 1986 (Public Law 99-662). Section
1103, subsections (g) and (h)(2) of the act states:

To ensure the coordinated development and enhancement of the
Upper Mississippi River SysteW it is hereby declared to be the intent of
Congress to recognize that system as a nationally significant ecosystem and
a nationally significant commercial navigation system . . . the terms “Upper
Mississippi River system” and “system” mean those reaches of river having
commercial navigation channels on the . . . Illinois River and Waterway,
Illinois;

The USFWS Planning Aid Report identified several natural resources of sig-
nificance on the Illinois River. They include the following generaf resource categories:
backwaters and side channels and associated wetlands; fish eggs, larvae, and adults;
mussels; aquatic macrophytes; macro-invertebrates; and waterfowl. The known locations
of these resources are identified in the USFWS Planning Aid Report - Appendix B.

AQUATIC BIOTA

Today the Illinois River is a narrow charnel over most of its length with levees
abutting much of the shoreline. Aquatic and terrestrial floodplain natural resources are
now found mostly along the main river channel/border and designated refuges. In spite
of the decline in the river’s natural resources in recent decades, significant remnants of
river ecosystem remain along with the potentird to restore some of them to their former
productivity. These resources include several federally endangered species and numerous
State and Federal wildlife management areas and refuges. The USFWS Planning Aid
Report (appendix B) identifies several significant biotic resources present along the
Illinois Waterway. They include general resource categories such as fish e~s, larvae, and
adults; mussels; aquatic macrophytes; macroinvertebrates; and waterfowl. Nearly 50
mammal species have been identified is this regio~ namely muskrat, beaver, raccoo%
moles, shrew, vole, fo~ coyote, and deer. (See appendix B for a detailed listing of the
Illinois Waterways’ significant biota and natural resources.)

Bellrose, et ul. (1977) calculated the surface areas of various habitat types in the
Illinois River. The habitat differences between the upper and lower river sections are very
apparent. For example, in the Peoria and LaGrange pools there are 15,065 and
23,500 acres, respectively, of backwater lakes and ponds. Upstream of Peon& however,
there is ordy a total of 568 acres. Sloughs and side channel habitat types are probably the
most scarce habitat on the entire waterway. The LaGriusge pool has only 642 acres of side
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charnel and slough habitat, and Peoria has only 546 acres of side channe] and no sloughs.
Upstream of Peoria there is only 21 acres of slough habitat and 599 acres of side channel.

Haver~ et ol. (1980) gives an excellent overview of the fishery resources of the
Illinois River. In general, fish abundance and number of species increase proceeding
downstream. Peori% LaGrange, and Alton pools have approximately 100 species each,
whereas the upper river segment from Dresden pool to Starved Rock has from 44 to
75 species. The upper waterway near Chicago such as the Calumet River has only
17 species. The most common species identified by Havera were carp, earpsuckers,
catfish, gizzard shad, and emerald and spottail shiners. In the lower pools where more
backwater habitat is available, sport fish such as crappie, largemouth bass, and sunfishes
are abundant. The USFWS estimates that sport-fishing on the river generates about
2,135,000 activity days per year with an expenditure of $49.1 million.

Commercial fishermen harvested 777,301 pounds of fish in 1988 worth $233,530
(Fritq Personal Communication) compared to almost 24 million pounds in 1908. The
most recent high was 1,546,241 pounds in 1986 worth $425,315. Although water quality
has improved, the loss of aquatic habitat, increased sediment inputs, and resulting loss of
aquatic vegetation was too much of an impact for the fish resource to overcome. Bellrose,
et al. (1977) attributed part of the fishery decline to the impoundments created by the
9-foot channel. Although the impoundments increased the acreage of backwater lakes
and sloughs, they also increased sedimentation rates and elevated turbidity levels. Other
studies such as Todd, et oZ.(1989) indicate that navigation tratllc affects the way fishes
utilize the main charnel. The significance of these impacts has not yet been determined.

The Illinois River at one time supported a productive mussel or “clamming”
industry. In 1922 (which was about 10 years after the peak), 2,759,000 fllon pounds of
mussels was harvested for the pearl button industry. By 1966, commercial mussel fishing
was conthed to the lower 87 miles of river, and 25 mussel species had been extirpated
from the river (Starrett 1971). Aside from any overharvesting that may have occurred
earlier in the century, the decline in mussels ean be attributed primarily to changed
substrate conditions (increased silt) and undetermined pollutants.

A renewed interest in mussels began with the Japanese cultured pearl industry in
the 1960’s. The mussel resource has recovered enough in 20 years to generate a commerc-
ial harvest of 292.9 tons of mussels worth $321,874 in 1989 (Fri@ Personaf Communica-
tion). The record high harvest for the 1980’s was 731.1 tons in 1985, worth $402,451. The
disproportionate value between 1985 and 1989 is due to the increased price per pound
being paid by the shell buyers; up to $1.00 per pound for some species. These recent
statistics indicate a significant improvement in the mussel resource relative to the 1970’s
and previous.

Another macroinvertebrate of major importance to the Illinois River is the finger-
nail clam (Mu.rculium tran.rversum). Although it has no commercial value, it is extremely
important to the river’s waterfowl. When aquatic vegetation was largely eliminated from
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the river in the 1940’s (Bellrose, et 01., 1979), diving ducks switched to fingernail clams as
a primary food source. Fingernail clams largely supported the migrating diving ducks of
the Illinois River Valley until the clam’s population collapse in the mid-1950’s.

MIGRATORY BIRDS

The Illinois River is a nationally significant waterfowi flyway (Bellrose 1976, 1979).
“The Illinois and Mississippi River Valleys are outstanding duck and goose areas whose
fame for waterfowl flight dates back to pioneer days. There are more than 300 private
hunting clubs located along the lower 200 miles of the Illinois River.” In 1988, the annurd
fall USFWS aerial census recorded 17,673,930 waterfowl use days for dabbling ducks and
1,195,400 use days for diving ducks. (Note: Any discussion of waterfowl frequently
distinguishes between diving ducks such as scaup, canvasbac~ and ruddy ducks and
dabbling ducks such as mallards because of their differing food requirements.) The peak
number of all ducks on the river for the fall migration in 1988 was 399,624. Waterfowl
censuses were not initiated until 1938, so it is difficult to estimate historical use levels.

Dabbling duck migrants have varied from year to year, due primarily to water level
fluctuations. When fall migrations coincide with high water events, moist soil plants used
by the dabblers are lost and they move on to other habitat. Fafl raises that partiaI1y flood
moist soil plants on the extensive mudflats create very attractive conditions that keep
dabblers in the area. The long-term decline in dabbling duck use days on the river is
attributed mainly to loss of habitat in more northern habitats than any habitat degradation
along the Illinois River.

Until the 1940s, diving ducks relied heavily upon submergent aquatic vegetation as
a primary food source. A combination of record floods and high sediment loads severely
reduced aquatic plants favored by divers in the 1940’s. For the most p- divers switched
to fingernail clams as an alternate food source. Divers remained relatively abundant until
about 1953 when the tingemaiI clam population collapsed. The fall use days for divers
then declined from 16,979,009 in 1953 to only 986,642 in 1957.

Habitat for fall migratory waterfowl is now maintained at severaf State and Federal
management areas along the river. Numerous private duck clubs also provide some
essential habitat. About 14,000 acres of wildlife refuges is maintained by the USFWS
refuge system including the Mark Twain National Wildlife Refuge and the Chautauqua
National Wildlife Refuge. The State of Illinois manages over 50,000 acres at 23 sites along
the river. It is estimated that waterfowl hunting generates 83,400 activity days per year
with an expenditure of $2.2 million.
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VEGETATION

Vegetation of the waterway is of such importance that it deserves separate discus-
sion. Vegetation, or impacts to it, is the connecting thread that is found in practically all
of the volumes of natural resource literature written on the Illinois River. The effects of
sedimentation on the floodplain forests and aquatic vegetation relate directly to the health
of the waterway’s fish and wildlife resources. Few, if any, of the plant species critical to
the waterway’s fauna could be classified as endangered, but the remaining locations of
aquatic vegetation constitute a resource of techrrkal significance. Afthough not directly
stated as such, it is well documented in scientific literature. This point was emphasized
by biologists from several agencies at a coordination meeting for the present study. When
discussing potential fish and wildlife enhancement features, the biologists stated that
finding alternatives to help restore aquatic vegetation system-wide was a top priority.

THREATENED AND ENDANGERED SPECIES

Endangered or threatened animal species on the Illinois River and waterway iden-
tified by the USFWS are the gray bat (Myoti.sgri.re.rcens), Indiana bat (Myotir soakdir),
American bittern (Bo@rus lerztiginosus), great egret (Casrneroider aZbra), bald eagle
(Haliaeefus leucocephalos), yellow mud turtle (Kinostenron jkzvescens) and Strecker’s
chorus frog (Psed.zcti streckn”). The plant species decurrent false aster (Boltorria
decurrerts) is also on the threatened list at the Federal level.

CULTURAL RESOURCES

The Illinois River Valley and its associated environs have a rich record of human
history spanning over 10,000 years. Beginning with its first use by Paleo Indian hunters
and gatherers 10,000 years ago to the European discovery by Louis Jolliet and Father
Marquette in 1673 and on to the present day, the river has been recognized for its wealth
of naturaf resources and value as a transportation route. Significant information concern-
ing the importance of this ecosystem and transportation route to our Nation’s past is
contained in the remaining archeological sites, standing structures, and historic documents
which have survived to the present.

The majority of cultural resource data are included in appendix E (volume 3) which
contains the body of a report entitled % Illinork W@envay Archaeological D&a Bare
(IWADB) prepared by the Illinois State Museum Society under contract with the Rock
Island District, Corps of Engineers. The IWADB is a compilation of the current
knowledge of archeological sites in the Illinois River Valley. It cofitaim a 206-page
bibliography, cross-referenced by county, of archeological reports relevant to the study
area. A component of the IWADB is a computerized data base for the 669 known
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archeological sites in the study area. The confidential data base has been installed on
Rock Isl&d District’s Geographic Information System (GIS) and will be used to facilitate
evaluation of future navigation study alternatives. Due to the paucity of previous systemic
archeological surveys in the study are% the IWADB must be viewed as only a very small
sample of the archeological resources actually existing along this waterway.

Appendix E also contains the body of a report entitled Structural Inventory at the
Illinoir Waterway Locks and Dams: A Reconnairxr.rrceLevel Survey of Hirtoric Resourcer
which was prepared by Rock Island District staff. The document provides a preliminary
inventory of historic properties which could be impacted by future improvements to the
Illinois Waterway. A major component of the report is a photographic log of the ap-
proximately 140 extant structures located on federally owned land at the eight locks and
dams controlling the Illinois Waterway. An historic overview of the Illinois River Vafley
is provided for context. Corps dredging guidance and an index of relevant Chief of
Engineers’ Reports from 1866 to 1917 are included as baseline information for addressing
potential impacts to submerged historic properties.

The structural inventory report also contains a preliminary listing of historic maps
and documents relevant to the waterway. Many of these original documents are currently
housed at lock and dam field offices, and no detailed inventory is known to exist. In order
to ensure the continued existence of these historic documents so important to the history
of the Corps of Engineers, an inventory of the documents will be made for use during the
feasibility phase of this study.

In terms of the National Historic Preservation Act, “significant historic properties”
is defined as those properties listed in or eligible for listing in the National Register of
Historic Places. The register includes prehistoric and historic districts, sites, buildings,
structures, and objects as well as those artifacts, records, and remains associated with the
property. To date, coordinationwth the Illinois State Historic Presewation Office has not
considered the Illinois Waterway Systew including the locks and darns, to be eligible for
listing on the National Register of Historic Places (see Appendix E - cultural Resources).
However, this does not preclude the potential for unevaluated individual structures as
objects to be determined eligible during the feasibility phase of this study.

Appendix E also contains a compendium of those properties in the Iltinois River
Valley actually listed on the National Register of Historic Places. Major urban areas in
the floodplain which contain listed propefi”es such as Peoria and Chicago are not included
in this compendium. In additio~ the compendium does not contain those properties
determined to be eligible (but not yet listed) pursuant to Section 106 of the National
Historic Preservation Act. It must be noted, too, that there are hundreds of known
archeological sites which have not been evaluated to determine National Register
eligibility, There are also perhaps thousands of sites which have not been discovered that
are potentially significant.
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RECREATIONAL RESOURCES

In addition to providing for the contmereial transportation needs of the natio~ the
Illinois Waterway provides a valuable and vital resource for water-based recreation.
Recreation-related spending by Illinois residents totaled over $6.3 billion in 1985, or 5.7
percent of their total spending. As an indication of the economic signifkance of recreation
in Illinois, this $6.3 billion clearly shows that recreation is a major industry in the state.
Sixty-two percent of the State’s 11 million people reside in the northeastern counties
within an hour’s drive of the Illinois Waterway. Many more live in the less urban counties
through which the Illinois flows. Boaters w navigate from the Great Lakes to the Gulf
of Mexico, as well as access a vast network of mvigation systems and intercostal
waterways. Few watersheds provide such opportum”ties.

The Illinois Watemvay is part of the Mississippi Basi~ and, as such, is considered to
be a nationally significant resource. Further, the Illinois Waterway and the Illinois and
Michigan Canal National Heritage Corridor support and complement the recreational
opportuti~ies offered by the other. National attention to the region’s resources js ex-
pected to merease in the future. As an example, tbe National Park Service has completed
a trail study for the Illinois River and found it feasible and desirable to designate it as a
National Historic Trail.

Numerous recreation sites, park and natural areas are found along the waterway,
including Federal, State, county, municipal, and private areas. llre Corps of Engineers’
administration along the Illinois Waterway is limited to the locks and darns. Unlike the
Mississippi River, no other Corps-managed lands or recreation areas exist. The two
largest recreational providers are the U.S. Fish and Wildlife Service (USFWS) and the
Illinois Department of Conservation (ILDOC). The USFWS manages two wildlife
refuges along the system – Mark Twain National Wildlife Retirge and the Chautauqua
National Wildlife Rehrge – totaling approximately 14,000 acres. while these lands and
water areas are managed primarily for fish and wildlife benefits, they play a significant
role in meeting the recreational needs of the region’s residents. The ILDOC manages
approximately 50,000 acres of land, including State parks and conservation areas. Table 2
promdes a complete listing of the reereatiomd sites located along the waterway.
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Recreational pursuits afforded by the Illinois Waterway are varied and diverse.
Some of the most noted include: sport fishing, various types of hunting, target shooting,
trapping, motorboating, sailing, swimming, sunbathing camping picnicking, hiking, bicy-
cling, horseback riding, sightseeing, photography, product gathering (mushrooming, berry
picking, nut gathering), plant and wildlife observation environmental education, cultural
and interpretive activities, off-road vehicle riding skiing snowmobilin~ and relaxing
along the river.

Recreational use data for this array of activities is very limited at this time. However,
the USFWS has collected some data specific to consumptive recreational uses along the
Illinois River. According to USFWS dat~ annual hunting and fishktg use totals 2.6 million
activity days and involves $60.2 million in expenditures. Table 3 lists the use and expen-
diture information by activity. No data are available for the many other recreational
activities pursued across the multi-agency jurisdictions which exist on the Illinois Water-
way.

TABLE 3

Annual Fishing/Hunting Use ond Expenditures on the Illinoir River

Form of Expenditures 1
Recreation Activity Days Per Year

Sport Fishing 2,135,0002 $49.1 million
Waterfowl Hunting 83,4003 2.2 million
Deer Hunting 73,0003 3.3 million
Small Game Hunting 400,0003 ~ million

TOTAL 2,691,400 $60.2 million

1 From USFWS,1989.($23freshwatersport f- $26migratorybub $45bg game,$14smalSgame).

2 FromBaur, 1988;Haver&etal.,1980.

3 Waterfowlsmdother huntingadaptedfromConlin(1989)and representsactivityforaUcountiesadjacent
to the IllinoisRiver.

ASa multiple-purpose waterway, the Illinois Waterway locks serve recreation vessels
as well as commercial traffic. With~n the Rock Island District, two Mksissippi River locks
have auxiliary locks. Unlike the Mississippi River navigation systew no auxiliary locks
are present on the Illinois Waterway. Consequently, recreation craft often compete with
commercial vessels for lockage, and, as a resul$ the competition limits the number of
recreation craft using the locks. Boaters often choose to confine their activities to one
pool rather than wait for lockage. In 1989, 36,636 recreation vessels were processed
through the locks. This represents anew high and more than an 81 percent increase over
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lockages in 1976, which was the first year that recreation craft lockages were recorded
(plate 2).

AS indicated by the graph on plate 2, recreation traffic remained steady throughout
the late 1970’s and early 1980’s, while traffic on the Mississippi experienced a marked
decline due to the economic recession. Lockages at T. J. OBrien account for half of all
recreation vessels transiting the locks (plate 3) due to the large number of recreation
vessels moving from docking facilities on the Calumet River to the recreational oppor-
tunities on Lake Michigan. The low lockage delays at T. J. OBrien facilitate this
arrangement. However, the canal portions of the Illinois Waterway are very confhing and
more hazardous to recreational boaters than other parts of the system.

This recreational Iockage use represents just a portion of the totaf boating activity.
AS noted previously, many boaters prefer to limit their activities to one pool and therefore
are not counted by the Corps of Engineers for the Performance Monitoring System (PMS)
data base. Total boating use estimates are not available. Further, total boating use
estimates would measure just a portion of the existing recreational use taking place on the
Illinois Waterway.

SOCIOECONOMIC SETI’ING

The Illinois Waterway extends 327 miles from Lake Michigan to the Mississippi
River, and is bordered by 20 counties and 15 major communities. River cities include:
Chicago, Peori~ Jolie~ Ottawa LaSalle-Peru, Peki% and Beardstown. The 1990 popula-
tion for the Illinois Waterway counties is estimated at 7,207,100, with nearly 95 percent of
this population residing in urban areas. Table 4 presents an overview of population trends
for Illinois Waterway counties from 1985 through 2000.

I

I
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TABLE 4

Population Trendsfor [l[inoti Wderway Count&r, 1985 through 2000

Illinois
Counties 1985 1990 2000

Brown 5,300 5,200 5,100
Bureau 37,700 36,800 35,200
Calhoun 5)700 5,600 5,400
Cass 14,300 13,700 12,800
Cook 5,308,500 5,361,100 5,432,100
Dupage 718,200 781,900 863,500
Fulton 39,500 36,500 32,100
Greene 15,900 15,200 14,200
Grundy 31,300 31,800 32,400
Jersey 20,300 20,200 20,100
LaSalle 108,800 106,300 101,200
Marshall 13,600 13,200 1~600
Mason 17,900 17,000 15,700
Morgan 36,700 36,200 35,500
Peoria 188,200 180,600 170,400
Pike 18,200 17,600 16,800
Putnam 6,000 5,900 5,700
Schuyler 7,900 7,500 6,800
Scott 6,000 5,900 5,500
Tazewell 127,100 123,600 117,200
Will 333,600 352,900 379,000
Woodford 32,600 32,400 32,000

TOTAL 7,093,300 7,207,100 7,351,300

Source StateofItlinois,Bureauof the Budget,IllinoisPopulationTrends:1980to2025.

Estimated
1990 Urban
Population

(%)

1
34

1
42

100
98
47
35
39
37
63
19
36
63
84

1
22
40

1
77
78
21

95

Econornicactivities along the waterway center on agricultural and industrial produc-
tion. Regional industries produce chemicals, fertilizers, petroleum products, earthmoving
equipment and off-highway trucks, communication towers, plastics, plate and sheet metal,
and diesel engines. Agricultural activities focus on crop productio~ including corn,
soybeans, feed grains, vegetables, and pumpkins. Other important activities along the
waterway include meat processing and manufacturing of patio furniture, paper products,
musicrd instruments, and appliances.

The navigation system is important for transporting goods that are either produced
or consumed in the Upper Midwest regio% to and from the South, and overseas markets.
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Direct economic effects from commercial navigation include spending and employment
generated by the commercial navigation industry, including wages, fuel, supplies, rents,
and terminal expenses. Indirect economic effects include the inter-industry activities
supported by the purchases of supplies, service, labor, and other inputs. Induced effects
include economic activity that comes from household purchases of goods and services
made possible because of the wages generated by the direct and indirect economic
act ivities.
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Section 2- Plan Formulation

PROBLEMS, NEEDS, AND OPPORTUNITIES
(EXISTING AND EXPECTED)

SYSTEM-WIDE PROBLEMS

The following paragraphs describe the findings of the reccmnaissartce study with
regard to problems associated with the entire navigation system. Terms used in this
section are those used in the Performance Monitoring System (PMS), specifically defined
in the PMS UserManucdforData Collection and Editing (Manual 85-UM- 1, August 1985).
See the glossary located at the end of the main report.

Lrrckage Delavs

L.ockage delays occur on the Illinois Waterway due to increased tonnage being
transported on a navigation system designed to handle tow sizes up to 600 feet. Tow sizes
today are routinely 1,200 feet long, and double locking is a common, time-consuming, and
costly process. Statistics concerning lock delays in the following paragraphs were pub-
lished in the 1988 Inland W&erway Review.

The total average processing time for Illinois Waterway locks, which includes arrival
at the lock to the end of lockage, in 1987 ranged from 38 minutes to 371 minutes (6.18
hours), with a median value of 139 minutes. Total peak average processing time for the
1980-1987 time period ranged from 49 minutes (1980) for T. J. O’Brien to 977 minutes or
16.28 hours (1981) for Peoria.

Total delay ranged from 173 hours to 15,384 hours in 1987. Total delay time was
high at all the locks except for T. J. O’Brien. The median value of total delay is 3,388.50
hours, and T. J. O’Brien was the ordy lock that fell considerably below this value. The
peak total delay for the 1980-1987 time period varied from 1,152 hours (1980) for T. J.
O’Brien to 35,925 hours (1981) for Peoria. Peoria Lock had the highest peak total delay
(35,925 hours in 1981) in this segment from 1980 to 1987. Lock utilization for 1987 ranged
from 34 percent to 54 percent.

Utilization rates for LaGrange, Peori~ Marseilles, and Lackport were all greater
than the median value of 48.5 percent. The peak utilization data from 1980 through 1987
ranged from 38 percent ( 1986) at T. J. O’Brien to 100 percent (1981) at L.aGrange. In this
segment, the highest peak utilization for the 1980-1987 time period was 100 percent in
1981 for LaGrange.
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Total downtime ranged from 6 hours to 336 hours. Four locks (Starved Rock
Marseilles, Dresden Island, and T. J. OBnen) fell below the median of 105.5 hours. The
total peak downtime varied from 15 hours in 1982 at T. J. O’Brien to 1,631 hours in 1985
at LaGrange. The highest total peak downtime during the 1980-1987 time period occurred
in 1985 at LaG range (1,63 1 hours).

Total stall events for 1987 ranged from 6 to 119, and the median value is 46 stall
events. The peak for total stall events from 1980 to 1987 ranged from 13 at T. J. OBrien
in 1981 to 119 at LaGrange in 1987. From 1980 through 1987, LaGrange had tie highest
peak total stall events of 119 in 1987.

~roiected TraftlS Dew

Commodities on the Illinois Waterway reflect the influence of an agriculturally
dominated lower waterway, with the Chicago metropolitan area exerting a strong in-
fluence on commodities moved on the upper portion of the waterway. The upper portion
is tied more toward the industrial sector, with coal, petroleum products, and chemical
products accounting for about half of all commodities shipped and received.

Commerce on the Illinois Waterway has experienced moderate growth over the past
decade (see plate 5). Total traffic has been over 40 million tons for 7 of the past 10 years.
Grain tonnage grew from 12.5 mullion in 1979 to a peak in 1982 of 18.6 million (45 percent
of total traffic in that year), then declined to 13.8 million in 1986. Tire volume of coal
traffic has generally been increasing, from a low of 4.2 million tons in 1978 to a high of 7.5
million tons in 1986. Petroleum products tomage has remained fairly stable throughout
the decade.

Waterborne Commerce Statistics for 1988 (the most recent available) show that
total traffic on the Illinois Waterway was 40.5 million tons. Grain constituted 34 percent
of the traffic ( 13.6 million tons) followed by petroleum products at 16 percent (6.5 miKlon
tons), coal at 15 percent (5.9 million tons), and chemicaJ products at 11percent (4.5 million
tons).

The 1988 Inland Waterway Review projects tonnage transported on the Illinois
Waterway to increase at an average annual rate between 1.2 and 2.S percent through the
year 2000. Farm products are the largest factor affecting future projections. By the year
2000, movements of farm products on the Illinois River are forecast to range between 21.4
and 25.3 million tons. Traffic of coal and petroleum products is projected to experience
slow, steady growth, wlile the movement of non-metallic minerals is projected to remain
static. Plates 6,7, and 8 show historic tomage and trends for locks representing the upper,
middle, and lower portions of the river, respectively.

Modem towboats moving commodities on the Illinois Waterway are limited to about
5,000 horsepower and move a typical tow size of about 5 to 10 barges. The general types
of barges used are: (1) open hopper, (2) covered hopper, (3) deck and (4) tank. Open
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Iiopper barges are used for all types of bulk solid cargo (primarily coal) and account for
about 45 percent of the tonnage capacity of all barges operating on the inland waterways.
Covered hopper barges, carrying mainly grain and fertilizer, account for about 25 percent
of the total tonnage capacity. Tank barges (for petroleum and chemicals) and deck barges
make up about 22 and 8 percent, respectively.

Table 5 compares historical tonnage growth and the 1988 Inland Waterway Review
traffic growth rates. As can be seeu the annual historical rate percent is equivalent to or
exceeds the high 1988 Inland Waterway Review rate at OBriem Peori& and LaGrange
locks.

TABLE 5

Comption of Historic and
1988 Inland Waterway Review Tra#ic Growth Rates 1

Historical
Lock Low Med High 1 1950-19882

OBrien
LOckport
Brandon
Dresden
Marseilles
Starved Rock
Peoria
LaGrange

0.6 1.1 2.0 2.2
0.5 1.2 1.9 1.2
0.5 1.2 1.9 1.1
0.5 1.2 1.9 1.4
0.8 1.5 2.2 1.6
1.0 1.6 2.4 2.0
1.3 1.9 2.7 2.7
1.4 2.0 2.8 4.6

1 Comrnwtity-spe.cKIctrtilcgrowthrate appliedto r..mrmoditydistributionat the lock.

2Compoundannuatgrowthrate,percent.

SJTE-SPECIFIC PROBLEMS

The following paragraphs describe major features of each structure as constructed,
the major rehabilitation effort, the present condition of the strocture, and problems with
towboat approaches. Table 6 compares similar characteristics at each site.
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TABLE 6

Illinois Wzterway Lock ond Dam Characteristics

LDCK DAM

Type of

* Cc+w.tructi.m

LaGrange Ccrcrete

PcOria Ccmcrete

Starved Rock Ccmcrete

Marseilles Cmcret ●

Dresden Is(and Cot?crete

Brardcm Road Cmcrete

LockPrt Cmcrete

Character of

Fwndatim

Pites in sand

Pi(es in sad

Fxwk

Rock

Rock

Rock

Rock

Kind—

AioveabLe (wicket

with A- frmne

crest)

Moveeble

(wicket typ)

Ifove.bl e

(tainter gates)

Moveab(e

(tointer g.9tes)

Movesble

(tainter g.stes)

MoveebLe

(teinter gates)

Moveable

T.J. O, Brien Ccmcrete ad Piles in clay Fixed

sheet pi [ing

Tm of Character of Year

pmstrwtion Foundatim ~

Ccmcrete am.+ Piles in sand 1939

timber

Concrete and Pi[es in sand 1939

titir

Cmcrete ad U.xk 1933

structural steel

Cmcrete and Rock 1933

structural steel

Cc+wrete and Rock 1933

structural steel

ccncrete and Rock 1933

structural steel

Concrete ati Rock 1933

structural steel

Concrete and Piles in clay 1960

sheet pi (“iw
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O’Br eni

a. Description. The O’Brien lock, constructed in 1960, is located on the Little
Calumet River about 326 miles above the mouth of the Illinois River and about 2,700 feet
south of the deep-draft Cahrmet River. The project links the Upper Mississippi River
inland navigation system and the Great Lakes deep draft system. The flow of the Lhtle
Calumet River has been reversed to carry polluted water away from Lake Michigan; the
purpose of the OBrien Lock and Controlling Works is to regulate and maintain this flow
and to prevent backflow into the lake. The lock normally operates for downstream flows
at partial gate openings because of limitations on Lake Michigan diversions.

(1) Navigation Lock. The O’Brien lock has a usable chamber of 110 feet by
1,000 feet. The lock is a low lift sector gate lock with sheet pile cellular walls capped with
concrete. The average depth over the sills is 18.5 feet. The lift varies between Oto 5 feet
depending on the water level of Lake Michigan.

(2) Fixed Dam & Controlling Works. The fried dam is connected directly to
the lock and extends about 257 feet easterly to the left bank of the river. The freed dam
(approximately 205 feet long) consists of two sections, with the controlling structure
located westward of the center of the dam. It is a steel sheet pile structure with an
approximate pile length of 36 feet. The controlling structure is 53 feet long and consists
of four slide gate sections founded on “H piles.

b. Major Rehabilitation. There has been no major rehabilitation project at this
facility.

c. Condition of Existing Structures. The latest periodic inspection, dated Septem-
ber 1987, found the facility to be structurally safe and stable. No operational deficiencies
were noted. Itemized elements inspected and discussed were dam concrete surfaces,
operating machinery, and structural steel components.

d. Approach Problems. There are no upper or lower approach problems with this
facility.

L4rckport L4xk

a. Description. The Lockport lock completed in 1933, is located on the Chicago
SanitaV and Ship Canal at RM 291. The lock has a usable chamber of 110 feet by 600 feet
and a lift of 39.5 feet. Lock walls and sills are mass concrete structures founded on
limestone. The upper two gates are submersible vertical lift gates and the lower gate is a
horizontally framed miter gate. The filling and emptying system is of the wall-port type.
The average filling and emptying times of the lock chamber are 22.5 and 15 minutes,
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respectively. The right descending wall is the river wall with the backside exposed above
the elevation of the low pool. The left wall retains stone rubble backfill material. The
upper guidewall is a part of the charnel walls upstream of I_ockport lock. ne left w~l
extends from the junction of the Chicago Sanitary and Ship Canal with the Calumet-Sag
Channel to the lock, a distance of about 12 miles. The 1,000 feet of the left channel wall
immediately upstream of the lock serves as a guidewall and is provided with mooring bits.
The right wall is an earth and rock fill embankment with a core wafl and is about 2 miles
long. The channel walls were constructed in the early 1900’s by the Metropolitan Sanitary
District of Greater Chicago (MSDGC). The lower guidewrdl is an Lshaped 3-foot-thick
concrete facing extending 9 feet down from the top of the wall. The wall protects the
limestone rock ledge and provides a smooth surface for guiding tows into and out of the
lock.

(1) Powerhouse. The powerhouse is a gravity structure at the west end of the

I
dam. Bays 1 and 2 have vertical turbines which are used for power generation. Bays 3 and
4 have the turbines and generators removed and are used to regulate water flow. Between

I bays 4 and 5 are buttefiy gates controlling the electrical excfier chamber. Bays 5 and 6
have horizontal turbines but are brrlkheaded off with a concrete closure. Bay 7 has the
turbine removed and is used to regulate water flow. Bay 8 never had the turbine installed
and is closed w“th a concrete bulkhead. Adjacent to the powerhouse is a 20-foo4
9-inch-high sluice gate.

(2) Sanitary District Canal Lack. At the east end of the dam adjacent to
L.ockport lock is the abandoned Sanitary District canal lock. The lock is approximately
130 feet by 22 feet and is sealed with a concrete bulkhead on the upstream end.

(3) ControllingWorks. The ImckportControlling Works, completed in 1900,
is located on the right descending bank of the canaf. It consists of seven operable shrice
gatey 8 bukheaded sluice gate openings with a retaining wall; an abandoned bear trap
dam; and 4 concrete-filled, 30-foot-diameter protection cells. The seven operable 30-foot
by 20-foot-high vertical lift sluice gates control discharge from the canal during storm
periods. The 160-foot-long abandoned bear trap dam was originally designed to operate
as a dam with a movable sill elevation. The dam’s major structural steel components have
been removed and its spillway backfilled. The 8 bulkheaded sluice gate openings alSOare
protected by a retairdrrg wall and earthen embankment on its downstream side. The
controlling works provide an additiorxd outlet from the canrd to the Des Plaines River to
help minimize flooding in the city of Chicago. The canaf water surface is lowered several
feet in anticipation of major storm runoff in the city of Chicago.

b. Major Rehabilitation. Major rehabilitation of the lock and controlling works
was performed from 1983 to 1988. The major work items included: removal of an old
butterfly darn upstre~ stabilization of the lock concrete resurfacing, electrical systems
replacemen~ miter gate and lift gate machinery replacemen~ and lower miter gate
replacement.



Section 2: PkanFornrulation 31

c. Condition of Existing Structures. The latest periodic inspection, dated July 1985,
found the lock facility to be structurally safe and stable. An analysis and inspection are
under way to determine stability of the Imckport dike. No operational deficiencies were
noted. Itemized elements inspected and discussed include the lock concrete surfaces, lock
machinery, and structural steel components.

d. Approach Problems. Due to the relatively low volume of traffic, there are no
problems at the upper or lower approaches.

a. Description. The Brandon Road Lock and DarrL completed in 1933, is located
at RM 286 of the Illinois Waterway on the Des Plaines River. The lock and dam maintain
the waterway pool at elevation 539.0 feet NGVD. The lock is of gravity wall design
founded on rock with a usable chamber of 110 feet w“de by 600 feet long with miter gates
at both ends. Normal lift is 34 feet. The filling system is of the side port type. The average
filling and emptying times for the lock are 19 and 15 minutes, respectively. There also is
a pair of guard miter gates on the upstream end. The upper guidewall consists of concrete
beams which span 40 feet between piers. The lower guidewalk are founded on bedrock
with post tensioned anchors added for stability. The upper guidewallis610 feet long, while
the lower guidewalls are 190 feet on the left bank and 600 feet on the right bank.

On the dam there are 21 gates which span a distance of 1,100 feet. The tainter gates
are 50 feet wide, 2 feet 3.5 inches high, and have a radius of 6 feet. Each gate is composed
of two counter-weighted side arms and a horizontal truss spanning between the sidearms.
Electric winches with cables are used to operate the gates. The overffow section is a
converted ice chute gate which is 30 feet wide. The conversion consisted of removing the
existing steel gate and appurtenances, removing approximately 100 cubic yards of con-
crete, and placing concrete to form the overflow. The original dam contained six sluice
gate openings that spanned a distance of 91 feet. These gates have been closed off with
concrete bulkheads. There is also a head gate section that originally was intended for
hydropower use. Formerly there were 16 gate openings which spamed a totaf length of
328 feet. Eight of these openings have been closed off with concrete bulkheads. The
remaining eight gates are roller type headgates spanning an opening of 15.75 feet by 15
feet each. Three stationary and one movable electric gate hoists are used to operate the
eight gates. Ao earthen embankment abuts each side of the lock and extends from the
concrete dam structure to the Illinois and Michigan Canal The embankment has a core
wall that extends from bedrock to elevation 539.0 NGVD. The Joliet Charnel walls extend
upstream of the dam through the city of Joliet and help retain the Brandon pool. The
walls are of gravity design, 15 to 40 feet in height, and are founded on rock with a sewer
system inch.sded at the base of the walls.

b. Major Rehabilitation. Major rehabilitation of the lock and dam was ac-
complished from 1983 to 1988. This work included miter gate repairs, concrete resurfac-
ing, electrical and mechanical systems replacement, and gate bulkhead closures.
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c. Condition of Existing Structures. The Brandon Road Pericxik Inspectwn, dated
September 1987, found the facility to be structurally safe and stable. No operational
deficiencies were noted. Itemized elements inspected and discussed include the lock and
dam concrete surfaces, operating machinery, and structural steel components.

d. Approach Problems. The upper approach has a narrow channel in the Joliet area
which constrains traffic during low flows. An area just upstream of the Ruby Street bridge
is in extremely bad condition due to a shallow rock cut. The lower approach is obstructed
by the Brarrdon Road lift bridge, located only 200 feet below the lower miter gates. The
600-foot guidewalls on the upper and lower approaches are ineftlcient for double Iockages.

~

a. Description. The Dresden Island Lock and Dw completed in 1933, is located
immediately downstream of the junction of the Des Plaines and Kankakee Rivers at RM
271.5 of the Illinois River, and approximately 8 river miles northeast from Morris, Illinois.
The dam is operated to maintain a normaf pool elevation of 504.5 feet NGVD in order to
provide a 9-foot channel between miles 271.5 and 286 on the waterway. The lock is of
gravity wafl design founded on rock with a usable chamber 110 feet wide by 600 feet long
with horizontally framed miter gates at both ends. Normal lift is 21.75 feet. The filling
system is of the side port type. The average filling and emptying times of the lock are 14
and 12 minutes, respectively. The lower guidewall is of gravity design founded on rock.
The upper guidewall consists of sand-filled sheet pile cells with concrete beams between
the cells. Between the operating lock and the darn are upper gate monoliths for a lock.
A concrete arch darn spans between the gate monoliths. Adjoining the lock is the control
section of the dam, consisting of nine counter-weighted tainter gates and an ogee spillway
section. Next to the tainter gates is a 30-foot-wide ice chute section.

b. Major Rehabilitation. From 1977 to 1983, major rehabilitation of the structures
was performed. This work included concrete resurfacirr~ gate repair, tinter gates 4 and
9 replacemen~ head gate closures, machine~ replacement stabilizations, and lock house
repair.

c. Condition of Existing Structures. The latest periodic inspection report, dated
July 1985, found the facility to be structurally safe and stable. No operational deficiencies
were noted. Itemized elements inspected and discussed include the lock and dam con-
crete surfaces, operating machinery, and structural steel components.

d. Approach Problems. There are very few problems with the upper approach, but
there are several problems with the lower approach. Dredging is required to make use of
the existing mooring cells located just below the lock. The low railroad bridge below the
lock inhibits tows from passing and increases approach time. The 600-foot upper and
lower guidewalls are inefficient for double lockages.

I
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a. Description. The Marseilles Lock and Darm completed in 1933, is located at the
mouth of the Marseilles canal near RM 247 on the Illinois River, near the city of
Marseilles, approximately 65 miles southwest of Chicago, Illinois. The dam is operated
to maintain a normaI pool elevation of 483.17 feet NGVD in order to provide a 9-foot
channel between miles 244.5 and 271.5 on the waterway. The lock is located near mile
244.6 at the downstream end of the Marseilles canal. The lock is of gravity wall design
founded on shafe with a usable chamber of 110 feet wide by 600 feet long with horizontally
framed miter gates on both ends. Normal lift is 24 feet. The filling system is of the side
port type. The average filfing and emptying times of the lock are 15 and 10 minutes,
respectively. The main dam is a gated structure founded on shale and spans across the
Illinois River at the mouth of the Marseilles canal. The main dam consists of a 552-foot-
long tainter gate section and a 46.5-foot-long overflow section. The eight spillway tainter
gates span 552 feet. The gates are submersible design and are 60 feet wide and 16 feet
high. The headrace dam on the south channel consists of a 76-foot-long section with one
tainter gate. The headrace dam across the north channel is a 144-foot-long section with
two tainter gates. The fried dam section between the two headrace dams is about 170 feet
long. An earthen dike extends upstream afong the Illinois River from the north headrace
channel abutment.

b. Major Rehabilitation. Major rehabilitation at the site since its completion has
included concrete resurfacing, machinery replacemen~ electrical systems replacement,
new submersible tainter gates and machinery, new service bridge, and a new central
control station. New controls allow the operation of the eight spillway tainter gates to be
either automatic or remote manual control.

c. Condition of Existing Structures. The latest pcriotlc inspection dated Septem-
ber 1987, found the facility to be structurally safe and stable. No operational deficiencies
were noted. Itemized elements inspected and discussed include the lock and dam con-
crete surfaces, operating machine~, and structural steel components.

d. Approaclr Problems. The upper approach is severely restricted due to the
2.4-mile-long and 200-foot-wide canal above the lock. WIdle widening of the canal was
recommended in House Document No. 184, 73rd Congress, 2nd SessioL and authorized
in the 1936 River and Harbor Act, only a 200-foot-wide channel was constructed. Conse-
quently, the area of vessel thoroughfare continues to be inadequate for safe and efficient
navigation through the channel. The ordy place in this narrow canal where tows can pass
is just above the lock. When the chamber is being filled during lower water periods, traffic
virtually comes to a standstill due to sbrdlow water. An additional problem is an outdraft
problem at the upstream end of the canal when the dam is passing high flows. The only
problem with the lower approach is the need for dredging around the existing mooring
cells.
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a. Description. Starved Rock Lock and D- completed in 1933, is located near
RM 231 on the Illinois River, near the city of Utica and approximately 85 miles southwest
of Chicago, Illinois. The dam is operated to maintain a normal pool elevation of 458.7
feet NGVD in order to provide a 9-foot channel between miles 231.0 and 244.5 on the
waterway. The lock chamber walls are concrete gravity type with both the landwall and
riverwall ret@ing backfN. The usable lock chamber is 110 feet by 600 feet. The
maximum lift is 19 feet. The average filling and emptying times are 12 and 9 minutes,
respectively. The upstream guidewall consists of 30 concrete piers spaced at 20-foot
centers. The piers are 3 feet thick by 13 feet wide and are encased in 18-foot 8-inch-
diameter steel sheet pife cells. A concrete beam 6 feet wide by 7 feet deep spans the top
of the piers. The lower guidewall is a concrete gravity type. The service gates are miter
type and are horizontally framed.

The dam has an overall length of 1,280 feet and consists of four sections as follows:
(1) fried d~ 30 feet long (2) head gates, 518 feet long (3) ice chute, 52 fee~ and (4)
tainter gate sectiow 680 feet long. The head gates are double leaf verticaf lift gates of
riveted construction+ with leaves 15 feet 5 inches wide and approximately 8 feet 6 inches
high. The concrete piers are 4 feet thick by 30 feet wide and are located on M-foot centers.
The gate bays have been bulkbeaded with reinforced concrete. The boiler house is 18 feet
wide by 70 feet long, it houses a boiler and miscellaneous equipment used for tinter gate
operation. Presently, the boiler house is used to provide steam which is used in a portable
rig to heat the frozen gates. The ice chute pier is 8 feet wide by 59 feet long. The gate has
been removed and the recess filled with concrete to form an overflow weir. There are 10
spillway tainter gates, each is60 feet wide by 17 feet high. The tinter gate concrete piers
are 8 feet wide by 59 feet long.

b. Major Rehabilitation. Major rehabilitation of the site took place from 1978
through 1984. The rehabilitation included concrete resurfacing, head gate closure, electri-
cal crossover replacemen~ miter gate machinery replacemen~ and bridge decking re-
placement.

c. Condition of Existing Structures. The latest periodic inspectio~ dated Septem-
ber 1987, found the facility to be structurally safe and stable. No operational deficiencies
were noted. Itemized elements inspected and discussed include the lock and darn con-
crete surfaces, operating machinery, and structural steeI components.

d. Approach Problems. The upper approach has no serious problems. The entire
lower approach is restrictive due to the narrow channel and tows cannot pass for ap-
proximately 1.5 miles below the lock. The existing 600-foot lower and upper guidewalls
are inefficient for double Iockages.
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a. Description. The Peoria Lock and Dam is located at RM 157.7 just downstream
from Peori~ Illinois. The lock and dam were completed in 1939. The dam is operated to
maintain a normal pool elevation of 440.0 feet NGVD in order to provide a 9-foot channel
between miles 157.7 and 231.0 on the waterway. The dam is comprised of wicket gates
which are raised to create a navigation pool during low flows and lowered during high
flows to allow for open pass conditions. This open pass condition is present 40 percent of
the time in an average year. The wooden wickets are supported by a concrete sill which
is founded on timber piles. These wicket gates contain parts that are over 50 years old and
may be in need of complete replacement in the next 20 years. Steel sheet pile cutoffs are
present at both the heel and toe of the dam. A regulating structure exists on the right bank
of the dam. The dam maintains a 73-mile-long navigation pool that extends upstream to
Starved Rock lack and Dam. Normal upper pool is at elevation 440.0 NGVD. The
minimum tailwater at Peoria is 429.0. The Peoria Lock is located on the left bank. The
lock chamber is 110 feet wide by 600 feet long with hydraulically operated miter gates at
each end of the lock. The maximum lock lift is 11 feet. The average lock filling and
emptying time is 10 minutes. The lock walls and gate sills are of mass concrete construc-
tion and are founded on timber piles. A steel sheet pile cutoff exists under the lock walls
and gate sills.

b. Major Rehabilitation. The Peoria Lock and Dam was rehabilitated between
1985 and 1990. This rehabilitation included upgrading the lock’s mechanical/electrical
systems, replacing deteriorated concrete, rehabilitating the miter gates, and rehabilitating
the central control house. Rehabilitation of the dam included construction of a submer-
sible tinter gate to replace a portion of the wicket gates. This will prevent ice and debris
buildup in the upper approach to the lock and decrease the need for wicket gate operation.

c. Condition of Existing Structures. The latest periodic inspectio~ dated August
1982, found the facility to be structurally safe and stable. No operational deficiencies were
noted. Itemized elements inspected and discussed include the lock and dam concrete
surfaces, operating machinery, and structural steel components.

d. Approach Problems. The upper approach has fewproblerns. The 600-foot upper
guidewall is restrictive during double lockages, however, the I-474 bridge piers could
restrict any possible extension. The lower approach does not allow for tows to wait within
1.5 miles of the lock. The 600-foot lower guidewall is inefficient for double lockages and
is overtopped before the dam is completely lowered.

L.aGranee Loc k and Dam

a. Description. The LaGrange Lock and Darn is located at RM 80.2, 8 miles
downstream from BeardstoW Illinois. The lock and dam were completed in 1939. The
dam is operated to maintain a normal pool elevation of 429.0 feet NGVD in order to
provide a 9-foot channel between RM 80.2 and 157.7 on the waterway. The dam is
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comprised of wicket gates which are raised to create a navigation pool during low water
and lowered during high water to allow for open pass conditions. This open pass condition
is present 47 percent of the time in an average year. The wooden wickets are supported
by a concrete sill which is founded on timber piles. These wicket gates contain parts that
are over 50 years old and may be in need of complete replacement in the next 20 years.
Steel sheet pile cutoffs are present at both the heel and toe of the dam. A regulating
structure exists on the left bank of the dam. The dam maintains a 78-role-long navigation
pool that extends upstream to Peoria Lock and Dam. Normal upper pool is at elevation
429.0 NGVD. The minimum tailwater at Peoria is 419.0. The LaGrange lock located on
the right bati has a lock chamber that is 110 feet wide by 600 feet long with hydraulically
operated miter gates at each end of the lock. The maximum lock fift is 10feet. The average
lock filling and emptying time is 10 minutes. The lock walls and gate sills are of mass
concrete construction and are founded on timber piles. A steel sheet pile cutoff exists
under the lock walls and gate siIls.

b. Major Rehabilitation. The LaGrange Lock and Dam was rehabilitated between
1985 and 1990. This rehabilitation included upgrading the lock’s mecbanicaflelectrical
systems, replacing deteriorated concrete, rehabilitating the miter gates and rehabilitating
the central control house. Rehabilitation of the dam included construction of a submer-
sible tainter gate to replace a portion of the wicket gates. This will prevent ice and debris
build up in the upper approach to the lock and decrease the need for wicket gate operation
during these conditions.

c. Condition of Existing Structures. The latest periodic inspection, dated August
1982, found the facility to be structurally safe and stable. No operational deficiencies were
noted. Itemized elements inspected and discussed include the lock and dam concrete
surfaces, operating machine~, and structural steel components.

d. Approach Problems. The upper approach has very few problems. The lower
approach is narrow and tows do not have an exchange point close to the dam. The 60@foot
upper and lower guidewalls are also inefficient for double lockages.

NEEDS

The preceding section described the existing conditions and associated problems for
the Illinois Waterway. For this navigation study, the specified general needs are to:

a. Modernize the navigation system to meet the current and projected level of river
traffic in the most cost-effective manner.

b. Protect the environmental and cultural resources in and around the waterway.

I
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OPPORTUNIT’IES/STUDY OBJECI’IVES
—-.

Tbe Economic and Environmental l?rinc@e.r and Guidelines for Wtier and Related
Lend Resources Implementation Studies, dated March 10, 1983, stipulates that “The
Federal objectives of water and related land-resources plarmingis to contribute to national
economic development (NED) consistent with protecting the nation’s environment ....”
Contributions to NED are direct benefits and costs that accrue to the planning (study)
area and the rest of the Nation. The Federal objective is further specified in terms of
alleviating problems, satisfying needs, and realizing opportunities within the planning area
or region. For the IIIinois Waterway Navigation Study, the specified planning oppor-
tunities or objectives are:

a. Reduce the lockage delays (costs) to navigation throughout the system.

b. Restore and enhance fish and wildlife habitat and other natural resources on the
Illinois River.

c. Evaluate the anticipated demand for recreational traffic.
.

d. Identify and preserve significant historic properties.

e. Provide a hazard-risk analysis for the system.

PLANNING CONSTRAINTS

The general planning constraint for this study is that it should be conducted within
the boundary of all laws of the United States and by the State of Illinois, all Executive
Orders of the President and all engineering regulations of the Corps of Engineers.

FORMULATION AND EVALUATION OF ALTERNATIVE PLANS

The objective of this section is to identify and assess a preliminary number of
alternative plans that will fully or partially satisfy the navigation concerns. Both nonstruc-
tural and structural measures have been developed to determine (1) the existence of
alternatives that are economically feasible and warrant further Federal participation and
(2) the scope of possible plans for future plan formulation efforts. The following para-
graphs identify the alternatives considered in the reconnaissance study.
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Based on preliminary system economic modeling, it was determined that LaGrange,
Peoria, and Marseilles were the first physical constraints on the Illinois Waterway. The
following alternatives considered were focused on those areas.

“WITHOUT PROJECT” CONINT’ION

A key element in the formulation process is to identi~ the most likely condition

e~ected to efist fi the fiture! given the absence of MY improvemen~ tO service ~d as
provided by the existing navigation system. This is referred to as the “Without Project”
condition. The Without Project condition serves as a baseIine against which alternative
improvements are evafuated. The increment of change between an alternative plan and
the Without Project condition provides the basis for evahrating the beneficial or adverse
econoniq environmental, and sockd effects of the considered plan.

National economic benefits of a project, a principaf evacuation criteria for water
resource studies, are determined by computing the difference of the average annual
transportation costs for with- and without-project conditions.

The Without Project condition selected for useinthis study assumes the following

I a. Ordinarv operation and maintenance of the existing locks and damson the system
will be continued t~rough the period of economic analysis,-md rehabilitation or replace-
ment in-kind of the project will be undertaken as needed to ensure continued navigability.

b. All existing waterway projects or those under construction are to be considered
in place and will be operated and maintained through the period of analysis.

c. All reasonable nonstructural measures for improving lock efficienq that are
within the purview of the Corps are assumed to be implemented at the appropriate time.
All locks on the I1linois Waterway Navigation System were assumed to be using the most
efilcient locking policy.

d. Waterway user taxes would continue in the form of the towboat fuel tax
prescribed by Pubtic Law 99-662, the Water Resources Development Act of 1986.

e. AItemative surface transportation systems (rail, truck) are assumed to have
sufficient capacity to move the watefiay traffic at current rates over the period of analysis.
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NONSTRUCTURAL MEASURES

Generally, nonstructural measures which can have a measurable effect on lock
delays include such items as (1) use of helper or switch boats to assist in removing
unpowered “cuts” from the lock chamber and (2) operation of various queuing disciplines
to maximize tow processing efficiencies. Helper boats are available at both LaGrange and
Peoria. The use of the most efficient queuing discipline was considered in evaluating the
lock capacity for the without-project condition. It was determined that l-up l-down was
the most efficient policy at Lockport, Brandon Road, and Dresden Island. A 10-up
lo-down policy was most efficient at Marseilles, Starved Rock Peori~ and LaGrange.
Use of this policy adds substantial capacity to the without-project condition at Marseilles.

MINOR STRUCTURAL MEASURES

Minor structural measures include extending guidewalk, installing powered kevels,
constructing mooring cells, and improving lock approaches. Based on the projected traffic
conditions, these measures would be short-term improvements to extend tbe useful life
of existing structures. These short-term alternatives will be fully evaluated during
feasibility. However, if a long-term solution is performed at LaGrange and Peoria,
widening of Marseilles canal could be a viable long-term solution and should be studied
further.

MAJOR STRUCTURAL MEASURES

Major structural measures evaluated include: (1) constructing a 1,200-foot by
no-foot lock at LaGrange and constructing a 1,200-foot by no-foot lock at Peoria; (2)
enlarging existing locks at Peoria and/or LaGrange; and (3) constructing a new lock and
darn near LaGrange which combines Peoria and LaGrartge pools. Each of these major
structural measures would fully satisfy the navigation concerns. Further detailed impact
analysis will be required in a feasibility study.

ALTERNATIVE PL4NS CONSIDERED

The primary focus of the formulation efforts for this stage of the analysis is reduction
in existing and projected lock congestion. Due to the limited scope of this reconnaissance
study, four of the potential plans screened were retained for a preliminary impact assess-
ment. This section will focus on the four highest priority sites in terms of delays for the
Illinois Waterway System, namely LaGrange, Peori~ and Marseilles. The plans include
tbe construction of an additional 1,200-foot by 1lo-foot lock at LaGrange (Plan 1); tbe
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construction of an additional 1,200-foot by 1lo-foot lock at Peoria and LaGrange (Plan
2); an improvement to the Marseilles canal assuming that additional 1,200-foot by 110-foot
locks were in place at Peoria and Marseilles (Plan 3); and the construction of a new lock
and dam facility near L.aGrange which combines Peoria and LaGrange pools (Plan 4).

PRELIMINARY ECONOMIC ANALYSIS

To evaluate alternatives, measurement and allocation of transportation saving
benefits and costs for alternative system contlgurations on the Illinois Waterway require
the consideration of several important issues. Foremost among these issues is the inter-
relationship between locks in the system and a determination by which alterations at one
lock affect the efficiency of the system as a whole. This issue is referred to as “systems
analysis.” The General Equilibrium Model (GEM) is the system navigation model used
in this study. The GEM model is designed to measure the transportation resource savings
of potential actions affecting a navigation system by computing systemic equilibria of
traffic. A systemic equilibrium is a system-wide level of traffic such that all movements
transiting any portion of the system have economic incentive to do so, and all movements
not transiting the system have no incentive to use the system. System”c equilibria of
various system alternatives may then be compared to determine the transportation
resource cost savings of the potential actions.

The mathematical model itself is a non-linear programming formulation. The
model is capable of handling individual movements with many afternate systemic routings.
That is, the model will allocate movements tothe least cost water routing (or divert a
movement entirely from the waterway system) when more than one possible routing exists
for that given movement.

Explicit recognition is made in the model of the interdependency of individual
movement transit costs. The transit costs, faced by each potential movemen~ are an
increasing function of the levels of other system traftlc. Hence, the systemic equilibrium
is a mutually consistent set of individual equilibria where each movement transits the
system if, and ordy if, it has economic incentive to do so given every other movement’s
transit decision.

A detailed description of the GEM model and the input requirements can be found
in appendix C. Plans considered in this analysis are discussed below. Due to the limited
scope of this reconnaissance study, Plan 4 was not economically evaluated.



Sectwn2: Plan Formuhtion 41

. .
PLAN 1

Construct a lJOO-foot by 110-foot Iockat LaGrangq retaining the existing 600-foot
by 110-foot lock. Two lock chamhers, located too close together, will create interference
during lock approach and exit. To account for this phenomenon the capacity of the
600-foot by 1lo-foot lock has been reduced to 60 percent of normal. To calculate the
capacity of a 1,200-foot by 1lo-foot lock, it was assumed that all lockages would be singles
with approach, cambering, and exit times based on Performance Monitoring System
(PMS) records. At this level of capacity, significant delays are eliminated at LaGrange
lock for the time span of our period of anaIysis.

PLAN 2

Construct a l~tltl-foot by 110-foot leek at Peoria, retaining the existing 600-foot by
110-foot leek. This plan assumes that the lock addition at LaGrange, described in Plan 1,
is in place. Plan 2 also assumes 60 percent capacity for the existing 600-foot by 1lo-foot
lock at Peoria. At this level of capacity, significant delays are eliminated at both Peoria
and LaGrange locks for the time span of our period of analysis.

PLAN 3

Widen Marseilles Canal. This plan assumes that the capacity and delay at Marseilles
is improved to be equivalent to the Dresden Island lock. This plan also assumes that Plans
1 and 2 are in place.

Capacity and delay at one-half capacity used for each plan is shown in table 7.
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T~LE 7

Capacip and Delay Parameters for Pkm.r

Without-Project With-Proiect

Delay at One- Delay at One-
Plan Capacity Half Capacity Capacity Half Capacity

(millions of tons) (hours) (millions of tons) (hours)

1- LaGrartge 58.9 .84 164.0 .210
2- LaGrange 164.0 .210 164.0 .210

- Peoria 58.5 .88 170.8 .370
3- LaGrange 164.0 .210 164.0 .210

- Peoria 170.8 .370 170.8 370
- Marseilles 36.8 2.49 42.4 1.060

Note thatcapacitiesshownaccountforboththecapacityoftheexistinglockandtheproposedimprovement
whereappropriate.

AVERAGE ANNUAL COSTS

The first costs developed in this report and interest during construction are displayed
in table 8. Annual costs for all plans considered were computed using an 8-7/8 percent
interest rate, a 50-year project life, and July 1990 price levels. Interest during construction
was calculated based on a 4-year construction period for Plans 1 and 2 (addition of
1,200-foot locks at LaGrange and Peori~ respectively), and a 2-year construction period
for Plan 3 (widening the Marseilles canal).
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TABLE8

Summary of First Cost
lntere.rt During Construction and Annual Cost

($1,000,000)

Interest Annual
First During Investment Investment

Plan cost Construction cost cost

1- LaG range 380.0 ‘72.51 452.5 40.7
2- Peoria 390.0 74.41 464.4 41.8
3- Marseilles 8.1 0.72 8.8 .8

1Basedon+yearconstructionperiod.
2 Basedon2-yearconstructionperiod.

SYSTEM BENEFITS AND TIMING OF IMPLEMENTATION

The benefits cakulated for each plan are entirely based on generaI navigation. Two
measures of these benefits were estimated for each plan — total benefits and incremental
benefits. Total benefits represent the transportation cost savings realized by all move-
ments using the Illinois Waterway locks. The incremental benefits include only those
system benefits attributable to the improvements called for under each plan. The in-
cremental benefits are the appropriate values for use in the economic analysis of alterna-
tives. System analysis techniques were used to measure the performance of the Illinois
Waterway Navigation System with and without the alternative plans.

To establish the base case or without-project conditio~ the GEM model was run
using the inputs for existing 1987 traffic and projected traftlc in 1990 and in 10-year
increments through 2040. The primary outputs of GEM over the 50-year period of analysis
are delays at each system lock tomage at each loch system tonnage moved, and total
system transport costs (gross rate savings minus delay costs) for all movements transiting
the Illinois Waterway.

The lock that shows up to be the major system constraint, i.e., the lock with the
highest delays over the period of analysis, is analyzed for alternative solutions to reduce
or eliminate the delays. On the Illinois Waterway, LaGrange lock was identified as being
the first major constraint. Plates 9 and 10 show projected delays in hours/tow and tomage
at LaGrange lock respectively, over the 50-year period of analysis. Annual tonnage
moved on the system over the 50-year period is displayed on plate 11. (Note that this does
not include tonnage that does not transit at least one Illinois Waterway lock). Uncon-
strained tomage assumes that the locks have adequate capacity to pass projected traftlc.
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It is simply base traffic multiplied by the projected traffic growth rate. Constrained trafllc
accounts for the Iim”ted capacity of the Illinois Waterway locks. Plate 11 shows the added
increment of traffic that moves on the system with each plan. When delay costs exceed
the gross rate savings that water transport has over rail, then movements divert horn water
to rail transport. As can be seen in plate 12, significant diversions off the waterway occur
just after the year 2010, under the without-project condition. Removing a constraint on
the system reduces the cost of delay, allowing commodities to move on the waterway at a
reduced cost.

Total dollar amuaf system benefits for the base case or without-project condition
over the 50-year period of anafysis are displayed in plate 13. As previously explained
system benefits are the gross rate savings water transport has over rail minus the delay
costs on the waterway summed for all water movements in the analysis. Undiscounted
(incremental) annual benefits for each plan are also shown in plate 13.

Incremental benefits include only those system benefits attributable to the improve-
ments called for under each plan. They represent the difference between without-project
and with-project system model runs. Incremental benefits for Plan 1 are the incre~e over
the base condition. Incremental benefits for Plan 2 are the increase over Plan 1. In-
cremental benefits for Plan 3 are the increase over Plan 2.

For fisrther illustratio~ incremental system benefits for a 1,200-foot lock addition
at f-aGrange over the So-year period of analysis are shown on plate 14. These data are
presented in tabular form (discounted) in table 9, along with benefit-to-cost ratios and net
benefits. System benefits generally grow over time with increasing traftlq then decline
when delays build at another system Iock or constraint. Accounting for fimre (dis-
counted) benefits shows the average annual benefits over the projected life of the project.
As can be seen in the table below, projects at LaGrange, Peori~ and Marseilles can be
implemented in the year 2000 with positive benefit-to-cost ratios.

Average Annual Dkcounted Beru$ts and Costs 1
July 1990 Price Levek, 8-7/8 Percent

($1,000)000)

Annual Benefits 2
Base Armuaf Benefit-to- Net

Plan Year Benefits cost Cost Ratio Benefits

1 2000 55.0 40.7 1.4 14.3
2 2000 48.6 41.8 1.2 6.8
3 2000 16.9 0.8 21.1 16.1

1 Using&btI=lC growthscetio.
2Dmunted streamofbenefitsbacktostatedbaseyearannualizedoverXlyears.(E&we.year+ 50).
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tinder the high growth scenario, demand will exceed capacity at seven locks on the

Illinois Waterway by the year 2040. This is illustrated in table 10. The needs, other than
at LaGrange and Peoria (and the Marseilles canal) are sufficiently out into the future not
to require immediate study. It should be noted, however, that in cakxdating benefits for
alternatives considered in this reconnaissance phase, the cost of constraints caused by all
locks in the system is fully accounted for. Therefore, future studies on capacity expansion
measures at other locks would not constitute “double counting” of benefits.

TABLE 10

Illinok Waterway System NeedrAssemrrent
High Growth Scenario

Lock
1987 Year Average Growth Replacement

WCSC Tonnage Capacity Capacity Rate 1987 to in Year 2000
bck (million tons) (million tons) Reached Yr. Cap Reached .Justified

LaGrange 30.4 58.9 2010 2.9% Yes
Peoria 26.4 58.5 2015 2.9% Yes
Marseilles 17.2 36.8 2022 2.2% No
Starved Rock 19.0 47,5 2023 2.6% No
Lockport 13.8 29.5 2023 2.1% No
Brandon 14.3 32.1 2025 2.2% No
Dresden 16.0 42.4 2031 2.2?Z0 No

As can be seed from the above table, LaGrange is projected to be the first lock where
demand will exceed capacity. Associated with this are large delays and diversion of traffic
off the system. This was observed in the results of the system model (GEM). When the
replacement of LaGrange was analyzed with GEM, it was noted that the reduction of delay
at LaGrartge allowed tomage to grow, creating substantial increases in delay at Peoria.
Despite this, the overall level of system delay decreased (ton-hours of delay) and addi-
tionally much more system traffic was accommodated. The overall result was that replace-
ment of LaGrange alone could yield positive net benefits.

SENSITIVITY ANALYSIS

Traffic growth rates have a significant impact on system benefits, and, in turn, on
how early a project can be implemented. The Illinois Waterway System Analysis used
commodity-specific high traffic growth rates from the 1988 Inland Waterway Review.

Table 5, shown in the “Projected Traffic Demands” section of this report, compares
historical tomage growth and the 1988 InfurrdWaterway Review traffic growth rates. As
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can be seen, the amual historical rate of 4.6 percent exceeds the high 1988 Inland
W@envay &view rate of 2.8 percent at LaGrange lock. Also, the historical period
1973-1980 shows an even higher annual growth of 5.4 percent for LaGrange lock.

Using medium Inland Wtierivay Review growth rates would result in a significant
reduction in system benefits, but still show project justification (the addition of a 1,200-foot
lock with a benefit-to-cost ratio greater than 1) in year 2003 at LaGrange lock.

Using the low growth rate, a 1,200-foot Iockat f_aGrange isjustified in the year 2012.

SUMMARY

This rmafysis determines a near-term Federal interest in construction of additional
locks on the Illinois Waterway. Justification for a 1,200-foot lock at LaGrange (benefit-
to-cost ratio greater than 1) occurs earlier than the year 2000 using the Inland Wderway
Review high traffic growth rates, which are clearly supported by historical PMS dat~ and
discussions with shippers and carriers on the waterway. Justification for a 1,200-foot lock
at Peoria and improvements to the upstream approach at Marseilles also occurs before
the year 2000, given that a 1,200-foot lock is in place at IaGrange. Whh 1,200-foot lock
additions in place at LaGrange and Peoria and improvements to the Marseilles canal, the
next major constraint identified was Starved Rock Loclq with justification for an additional
lock in the 2000-2010 timeframe.

PRELIMINARY ENVIRONMENTAL EVALUATION

Navigation impacts can be assigned to eithen (1) site-specific impacts caused by
constriction or (2) system-wide and cumulative impacts caused by an increased number—. .-. . .
of tows transiting the navigation system. Site-specific impacts are relatively easy to
evaluate compared to system-wide effects. Determining system-wide impacts related to
navigation has been the focus of several State and Federal research efforts for many years.
A discussion of the Mississippi River Lock and Dam 26 (Melvin Price Lock and Dam)
project in the St. Louis District is included here because it has set the stage for this study.
The study area for that project also included 331 miIes of the Illinois River.

Regional interest in navigation impacts intensified since tbe St. Louis District’s
improvement of tick and Dam 26 (Melvin Price Lack and Dam) on the Mississippi River.
Th~ addition of a second 600-foot’lock for that project promp~ed the preparati~n of an
Environmental Impact Statement (EIS). The difficulty in determining navigation impacts
to aquatic resources is exemplified by that EIS. The St. Louis District stated in the EIS
that “...the overaIl system-wide impacts of the second lock are minor.” The USFWS, the
five surrounding states, and several private environmental groups strongly objected to the
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“’conclusions of the draft environmental impact statement (DEIS) released in September
1986. AS a whole, the State environmental resource agencies, USFWS, U.S. Environmen-
tal Protection Agency (EPA), and private environmental groups commented that the
DEIS had insufficient information to make a determination of whether or not any
significant system-wide impacts would occur. The EPA assigned the project a rating of
“EO-2” (Environmental Objections-Insufficient information).

A supplemental DEIS then was prepared and released in November 1987 to address
their concerns. It was still judged to be inadequate in terms of impact evaluation. In
addition, the USFWS could not issue a Final Coordination Act Report on the project since
the Final Environmental Impact Statement (FEIS) lacked a mitigation plan. They also
advised that an acceptable mitigation plan could not be prepared until further studies to
evaluate navigation impacts from the second lock were conducted. This recommendation
was included in the Record of Decision for the EIS. The USFWS therefore issued an
Interim Fish and Wildlife Coordination Act Report for the FEIS in March 1988. An FEIS
for that project was issued in July 1988, but with several unresolved issues. The Record
of Decision was signed in November 1988.

One of the significant unresolved issues was “the existence of data gaps in our
knowledge of the UMRS and the impacts of navigation upon that system.” The USFWS
concurred with a proposal that a Plan of Study (POS) be conducted to determine the
incremental effects of increased tow traffic. Since incremented impacts from increased
tow trat%c could not be predicted, the FEIS contained no mitigation plan. The St. Louis
District concluded that any adverse impacts would be minor and require no mitigation.
According to the FEIS, a mitigation plan will be prepared following completion of the
POS if impacts were identified. An interagency team of biologists was convened to
prepare the POS for the second lock. A draft POS document was released in September
1989 (U.S. Army Engineer District, St. Lm.ris). A preliminary draft of the POS recom-
mended that 15 separate work units be funded over a 10-year period to study navigation
impacts at an estimated cost of $27 million. At this time, the POS has not been approved
or funded. In order of importance, the following 15work units and estimated study lengths
were recommended (further details of these work units are contained in the USFWS’S
Planning Aid Report and the Draft POS report):
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Subject Matter
Critical to

Illinois R. EIS1

Yes 1.
Yes 2.
Yes 5.
Yes 6.
Yes 3.
Yes 8.
Yes 4.
Yes 7.
No 16.
No 14.
Yes 9.
No 10.
No 12.
No 13.
No 11.
Yes 15.

Work Unit
(In order of ranking by POS team)

Physical Forces (5 years)
Side Channel/Backwater Sediment (5 years)
Backwaters (5 years)
Adult fish (5 years)
Fish Early Stages (4 years)
Plants: Sediments (7 years)
Mussels (3 years)
Larval Fish: Drawdown (2 years)
Induced Development (3 years)
Sight Feeding fish (1 year)
Plants: Waves (5 years)
Macroinvertebrates (4 years)
Phytoplartkton (1 year)
Commercial Fishing (4 years)
Waterfowl Hazing (3 years)
Data Management KcMath Models (8 years)

‘IndicatesthatthisPOSworkunitwiltprotidcinformationfortheEISinthefea.sibtityphase.Progresson
eachoftheseworkunitswillbercflcckdinthequalityandquantityofdataavailableonwhichtobasethe
navigationstudyEIS.

The acquisition of adequate environmental data to complete NEPA requirements
in the feasibility phase is dependent upon navigation impact information of tbe sort to be
generated by the Melvin Price Lock ihd Dam Plan of Study (POS). This view is held by
the Rock Island District, the Illinois Department of Conservation (attd other State
resources agencies, i.e., Illinois State Natural History Survey), the U.S. EPA and the
USFWS. The USFWS’S Planning Aid Report (appendix B) assumes that the POS studies
are indispensable in completing an EIS. The U.S. EPA’s view reinforces that assumption
and also advises that several of the POS studies need to be completed sooner than
anticipated in order to fit tbe projected feasibility schedule.

The insistence of the agencies that the POS studies be completed before the EIS is
prepared stems from the Melvin Price Lock and Dam second lock controversy. The State
and Federal resource agencies held the view that construction of the second lock should
not proceed because there was insrrftlcient environmental data to predict whether or not
increases in navigation traffic would cause significant impacts. The record indicates that
an all out attempt by the environmental community (private and governmental agencies)
to block construction of the second lock was avoided by the promise of tbe St. Louis
District to conduct post-construction studies on navigation impacts.
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The uncertain implementation of the POS explains why the USFWS, the U.S. EPA,
and others are unwilling to concur with any additional navigation projects until data of the
sort expected to be generated by the POS are available. Failure to have the information
of the quality and quantity expected to be generated by the POS studies available during
the feasibility phase will likely cause serious problems and very lengthy delays in competi-
ng NEPA requirements. This likely would include the U.S. EPA elevating the EIS to the
Council on Environmental Quality for resolution, elevation by the USFWS to the
Washington level on endangered species, and lawsuits by private environmental groups.

NEPA REQUIREMENTS

The recommendation of this recomaissance study to pursue study of removing the
first major constraint of the system identified as LaGrange in this report, will require the
preparation of an EIS. A reconnaissance study for the Mississippi River is being per-
formed concurrently with the study on the Illinois River. The suggestion has been made
that a combined EIS for both studies should be made. An inspection of the tow traffic
indicates that there is very little interchange of traftlc between the study areas. Hence,
any navigation improvements on the Illinois are unlikely to affect Upper Mississippi River
traffic. On this basis, the Rock Island District recommended the preparation of a separate
EIS for each navigation study. The USFWS and State biologists raised no objection to
this recommendation at an environmental coordination meeting held during this study.
The U.S. EPA also indicated no opposition to this recommendation in their letter.

This does not mean that potential impacts to the Upper Mississippi River will not
be evaluated, however. Any impacts to the M~sissippi River identified during the
feasibility phase will be addressed. The EIS prepared in a first feasibility study will be a
system-wide EIS that evaluates potential impacts to the Illinois Waterway. Any additional
navigation improvements studied afterward will contain a site-specific EIS that also
addresses the incremental impact of that additional improvement.

POTENTIAL IMPACTS OF PLANS RECOMMENDED
FOR FURTHER STUDY

Site-specific impacts resulting from additional 1,200-foot locks at Peoria and La-
Grange are difficult to predict until alternative designs can be examined. Some of the
potential site-specific impacts to be evaluated are

- Loss of benthic and riparian habitat in and adjacent to the construction site.
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—

—

—

—

Changes in the lock and or dam structure that could alter tailwater velocities or
water quality (i.e., dissolved oxygen).

Changes in lock approach patterns that could cause towboats to increase bank
erosion or benthic disturbance.

Water quali~ impacts from dredging (i.e., release of contaminated sediments).

Impacts to recreational boating.

As historic properties, modification of the Peoria and I-aGrange lock and dams
may affect t_he~potential National Register of Historic Places-eligibility.

Construction of a new impoundment to replace Peoria and LaGrange 10CICScould
have the site-specific impacts identified above as well as impacts associated with raising
water levels in a reservoir. Fkst and foremost would be the inundation of several miles
of shoreline under several feet of water, resulting in a significant loss of bottom land forest
and conversion of wetlands to deep water. Shallow backwaters inevitably would suffer
from increased sedimentation.

Increased water depths would likely cause adverse impacts to locaf levee and
drainage districts and refirge and wildlife management areas adjacent to the river. Such
an impoundment could cause changes in river morpholo~ that would affect fish and
mussel resources. Aside from the impacts to both man-made and natural resources, there
could be an opportunity for wildlife enhancement on newly inundated lands. The deter-
mination of whether such an impourrdmenr would create a net benefit for wildlife or net
habitat loss ultimately would depend on where such a dam were located and how it would
be operated.

Determining whether or not systemic impacts resulting from increased navigation
will occur will be extremely time consuming and costly if performed in accordance with
traditionti scientific medrods. in addition to the difficulty in predicting these impacts is
the difficulty in predicting how traffic will increase as the result of a proposed improve-
ment. Projected increases in tomage is not a good parameter to use in habitat evaluation.
Increases in the number of towboats per year transiting the system is more reflective of
potential effects.

The USFWS Planning Aid Report uses the projected number of tows per day
(converted from projected tonnage increases).

The ~es of physical impacts likely to occur on the Illinois River will be very similar
to those discussed in the Lock and Dam 26 FEIS and illustrated in Figure 4 of the Planning
Aid Report.
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The narrow navigation channel on the Illinois River and its close proximity to the
shoreline in places may exacerbate some effects. The most likely system-wide impacts will
be sediment related. These would include: (1) sediment resuspension effects by tows and
its effect on main channel fish and vegetation, (2) substrate disturbance impacts on fish
spawning, mussels, vegetation; (3) increased bank erosion in particular and its effect on
riparian vegetation and animals; (4) propeller-related effects on aquatic organisms (i.e.,
larval fish); and (5) erosion, accretion, and saturation of Cultural resources due to pool
fluctuation, channel increases, and navigation turbulence.

Before the overall impacts of increased tow traffic can be determined, four levels of
evaluation are needed: (1) what physical impacts towboat passage imparts on the aquatic
habitat and its biota; (2) assessing the potential for bu~ng, eroding, or otherwise disturb-
ing cultural resources; (3) what is the sum effect of multiple tow passage on the significant
resources in the study area; and (4) determining appropriate mitigation for any significant
adverse impacts.

The EIS completed for the Lock and Dam 26 second lock has not yet completed the
first step to everyone’s satisfaction. There are numerous studies that show physical effects
ranging from negligible to significant. This is due in part to the fact that the studies were
performed under different river or laboratory conditions with different organisms, etc.
The results of the previous studies are inconclusive. Determination of physical impacts is
the number one work unit priority in the Second Lock POS. Agency agreement on how
to evaluate these physical impacts will be essential during the early stages of feasibility.
Determining the sum of these impacts on the system afso will be a major task. It is not
practical to perform field studies for each significant resource location along the river.
This mandates that some type of predictive impact model be used.

Development of a model is a part of the St. Louis District’s POS, Such a model will
be useful in identifying and quantifying impacts on river resources at certain sites.
Whether or not the sites identified by a model would require mitigation can be determined
only by more site-specific field studies. The USPWS’S Planning Aid Report discusses
several models that could be used in the feasibility study. The model being considered
most seriously at this time is one developed by the Louisville District, Corps of Engineers,
for use on the Ohio River System. Huntington District also is considering its use in their
navigation studies. Because it is still being perfected, the Navigation Predictive Analysis
Technique, or NAVPAT, is yet undocumented. With assistance from the Rock Island
District, a documentation of the model’s input and outputs should be available in the fall
of 1990. The Rock Island District is working with Louisville District to determine if
NAVPAT can provide the needed information for the Illinois River study. The potential
of NAVPAT also is being investigated by the Long-Term Resource Monitoring (LTRM)
element of the Upper Mississippi River System Environmental Management Program
(UMRS-EMP).

The EMP is a lo-year effort authorized by the Water Resources Development Act
of 1986. Its activities include demonstrating and investigating methods of habitat enhan-
cement on the UMRS, collecting data on long-term habitat trends, and investigating
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causes and solutions of specific resource problems on the UMRS. Under this effort, the
LTRM is conducting a field demonstration of the NAVPAT model to determine its value
on the UMRS. The LTRM is afso conducting certain navigation physical impact studies
since navigation is a major element affecting the UMRS. On the basis of the LTRM’s
NAVPAT demonstration and further coordination with Louisville Distric~ the Rock
Island District will decide if NAVPAT should be used in impact evaluation during the
feasibility study.

I POTENTIAL MITfGATION FEATURES

The USFWS Coordination Act Report for the Lock and Dam 26 FEIS discussed
multiple mitigation alternatives that would be applicable to the Illinois River. Schnic~ et
ul. (1982) discusses mitigation for the UMRS in great detail.

I Foremost among the mitigation alternatives, as mandated by Corps of Engineers
regulations, should be investigation of “avoid and rnirdm’ze” measures. As part of the
Record of Decision for Lock and Darn 26, the Corps of Engineers recommended the
initiation of a program to address such measures (including the Illinois River). Next to
the USFWS’S recommendation to complete the POS, the implementation of “avoid and
minimize” measures is one of their highest priorities.

RECOMMENDED ENWRONMENTAL STUDIES
TO BE PERFORMED IN FEASIBI~ PHASE

The Rock Island Distric~ the USFWS, and the States support the implementation
of the second lock POS. The POS is a joint product of these agencies and outside experts.
It offers the best possible avenue of achieving a mutual agreement. on what navigation
impacts are likeIy to occur. At this time, the POS has not been approved or funded. If
the feasibility phase is to proceed as proposed, it is imperative that data such as that
expected to be obtained horn certain elements of the POS be available as soon as possible.

At preseng the ideal feasibility study timeframe is 3 years. Severaf of the critical
~ POS work units (physicaf impacts in particular) are projected to take 5 years to complete.

This means that final results of the most critical study may not be available until a minimum
of 2 years after the feasibfity study’s earliest completion. This discrepancy is even wider
since the FEIS would have to be started at least 1.5 years before submission. The USFWS
has indicated that they will not provide a Final Coordination Act Report until completion
of the second lock POS. Quoting from recommendations in the Planning Aid Repoti

1 Most importamt among these recommendations is the completion of
the St. I.muis District POS, so that we can complete our Fkh and Wildlife
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Coordination Act Requirements. Any future delay in implementation of
this study will only serve to delay future feasibility planning.

The U.S. EPA also has expressed concern about the lag between POS results and
the proposed feasibility schedule, further emphasizing the POS importance to this study.

Although the POS will provide essentird data on navigation impacts necessary to
complete the EIS, additional site-specific and systemic studies also will be needed. The
USFWS’S Planning Aid Report has identified these as follows:

I. ~

a.

b.

c.

d.

e.

Mussel surveys

Sediment anafyses

Hydraulic changes in flow patterns, etc.

Riparian effeets (i.e., bank erosion from altered tow use)

Biological Assessment

II. &vstemic EffeetS

a.

b.

c.

d.

e.

Main channel mussel survey

Bank erosion

Resource inventory in Alton Pool

Adapt Louisville NAVPAT model for use

Sediment analyses

f. Identify increased barge fleeting needs

g. Assess potentiaI for aceidentaf spills

h. Determine recreation use on the river

i. Determine cumulative effeets
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The following studies and courses of action are recommended for feasibility phase
plaming in order to assure the preparation of a timely and defensible NEPA documenti

a. Substantially complete essential POS work tasks or finding of similar studies for
this projec~

b. Prepare EIS and associated items (i.e., Biological Assessment, USFWS Coor-
dination Act Report) exclusive of other studies listed separately

c. Conduct a mussel survey of study area to determine location of significant mussel
beds and predict impacts to benthic organism,

d. Implement Louisville District NAVPAT model, or a model of similar purpose;

e. Obtain assistance from USFWS in developing and conducting NAVPAT, or
similar, anafysi$

f. Perform sediment anafyses for contaminants at LaGrange Lock and Dam and
determine water quality impacts of sediment resuspension;

g. Determine riparirm impacts of bank erosion at one new lock. Based on the
NAVPAT, or similar, model, evaluate system-wide impacts of bank erosion and work
currently being done by the USFWS Environmental Management Technical Center
(LaCro6se, Wisconsin);

h. Identify increased barge fleeting that would be needed from increased navigation

i. Determine hydraulic changes that might occur from new locks or dm,

j. Identify recreational needs and use on the river; and

k. Inventory natural resources at the lower 80 miles of the Illinois Waterway in the
Alton pool.

COORDINATION

Coordination of navkzation studies with other State and Federal agencies, as well as
other CorpS of Engineers ~lements, will be extremely important in ord~r to complete the
feasibility study efficiently. Presently, there are many different entities studying Upper
Mississippi River navigation impacts within and outside the Corps of Engineers. Whhin
the Corps of Engineers, these include the Louisville, St. Louis, and St. Paul Districts, and
the Waterways Experiment Station. Outside the Corps of Engineers, the USFWS’S
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Environmental Management Technical Center in LaCrosse, Wkconsiu is investigating
certain navigation effects. Due to the number of agencies and investigators involved in
navigation effects research and planning, it is recommended that regularly scheduled
information transfer meetings anrVor memorandums be implemented soon to avoid a
duplication of efforts.

The recent initiation of the Mississippi River Navigation Reconnaissance study also
emphasizes the need for coordination. That study will have very similar data needs to this
study. Coordination between study teams will be extremely important since the Illinois
Waterway Navigation study is likely to set some precedents for the Mississippi River. For
this reason, the USFWS is coordinating their input for this study with the States of
Missouri, Iowa Mimtesot% Wisconsin and Illinois.

As in the Lock and Dam 26 study, separate but simultaneous coordination will be
occurring with the USFWS on the potential impacts to federally endangered species. It
is likely that a biological assessment will be needed for the bald eagle, Indiana bat, and
decurrent false aster.

RESTORATION/ENHANCEMENT

The Illinois River has resources of national significance as identified by Congress in
Public Law 99-662. The USFWS and the States have expressed a strong interest in
investigating restoration strategies as part of the feasibility study. The Planning Aid
Report identified several items pertaining to restoration (appendix B, pages B-63 through
B-66). Potentird restoration and enhancement opportunities also will be identified based
on long-term fish and wildlife goals and objectives established for the river. If possible,
restoration and enhancement opportunities will attempt to complement site-specific fish
and wildlife goals. The Rock Island District will be coordinating with field biologists from
tbe State of Illinois and the USFWS to identi~ specific opportunities for enhancement on
the Illinois Waterway. The Dktnct also will identify/ckissi@ those enhancement oppor-
tunities according to those that are (1) of national signifiearrce and can be implemented
as part of the navigation project, (2) those that are of state or local significance and would
require a cost-sharing sponsor, and (3) enhancement projects that have no comection
with the navigation project.
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PRELIMINARY CULTURAL RESOURCE ASSESSMENT

POTENTIAL IMPACTS OF ALTERNA77VE PLANS

Navigation impacts to historic properties can be assigned to eithen (1) site-specific
impacts caused by new construction or (2) system-wide and cumulative impacts caused by
an increased number of tows transiting the navigation system. Site-specific impacts to
historic properties are relatively easy to evaluate. An archeological and structural inven-
tory and evacuation of the proposed construction site, combined with an assessment of the
submerged resource potential of the construction site and any associated borrow, disposal,
or construction easement are% wilf determine the impact of the proposed construction to
significant historic properties.

Construction of a new impoundment to replace Peoria and LaGrange locks would
have the site-specific impacts identified above as well as impacts associated with raising
water levels in a reservoir. Foremost would be the inundation of severaf miles of
shoreline. The effort required to accomplish the archeological inventory and evaluation
needed to establish mitigation requirements for this plan would be tremendous. This
portion of the lower Illinois River is known throughout the Midwest for its wealth of
significant archeologicaf remains.

Tire determination of system-wide impacts related to navigation is much more
difficult. Severaf State and Federal research efforts have been conducted to address
navigation impacts to environmental resources along major waterways. Issues reIated to
these studies remain controversial and undecided at present. (Please refer to the Environ-
mental Resources section of this repo~ pages 13 through 17, for a brief discussion of these
issues.)

System-wide impacts resulting from navigation are most likely to affect archeologi-
1 crd sites much more ~han other fos%s of historic properties. These impacts include site

inundatio~ site alleviation and burial, and site erosion. The single~most impact to
archeological sites rdong the Illinois Waterway is thought to be caused by strearnbank
erosion.

A study conducted for the Illinois Department of Energy and Natural Resources
(Warren 1987) indicated that four out of five sites located on the banks of the Illinois River
were experiencing loss due to streambank erosio~ equating to an average of 35 cm per
year with documentation for 90 cm per year for some sites. At this rate, the studied sites
will be completely destroyed in as little as 15 years, with remote portions of the larger sites
surviving onfy 80 years.

Some idea of the magnitude of this loss is apparent if one considers that over 150
previously unrecorded sites were identified in erosional contexts along the I_aGrange pool
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alone during the low water surveys of 1988 and 1989 (Esarey 1990). Plate 15 taken from
Esarey 1990 shows the distribution of recorded streambank sites in the Peoria and
L.aGrange pools. It is clear that numerous potentially significant sites are being impacted
by streambank erosion along the Illinois Waterway.

The physical effects of primary importance to the present study are those associated
with increased vessel traffic, predominantly wave action and draw down. The physical
causes of streambank erosion have been the topic of ongoing debate.

The results of the physicaf effects studies planned as part of the Second Lock POS
may help clarify and predict those conditions under which vessel traffic has a significant
effect on shoreline erosion. This information% combined with geomorphological and
archeological studies, will form a basis for determimtiorr of effect during the feasibility
phase of the navigation study.

RECOMMENDED CULTURAL RESOURCE STUDIES
TO BE PERFORMED IN FEASIBILITY PHASE

Accomplishment of required historic properties studies will depend on the
availability of information early in the study process which can be used to clearly identify
areas of potential impact. Assessment of system impacts will require information on
physical effects to shoreline similar to that proposed in the POS (discussed in the
Environmental Section of this report). Once availabIe, this information wiIl be used to
develop archeological and geomorphological survey methodologies to identify those
archeological sites in the Illinois River system which will be potentially impacted.
Geomorphological investigations are required to identify landforms which have a poten-
tial for containing significant buried archeological deposits which may be impacted by the
proposed actions. Archeological sites occur in a three dimensional universe and can be
located and evaluated only hy understanding the sites’ relationship to landforrns which
contain them.

An inventory and evaluation of all archeological, structural, and submerged resour-
ces in site-specific construction zones is recommended. To facilitate the identification
and evaluation of potentially significant resources, all historic documents, maps, and
records relevant to the Illinois Waterway which are presendy Iocated throughout the
District should be inventoried early in the feasibility phase. Recommendations should be
developed for the documents’ appropriate curation to assure continued availability of
these fragile nonrenewable resources.
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I

CULTURAL RESOURCE COORDINATION

Coordination with the Illinois State Historic Preservation Office, the Advisory
Council on Historic Preservatio~ and other interested parties shall continue through out
the planning phases of this study. In a letter dated June 27,1990, the Illinois State Historic
Presewation Office provided recommendation concerning the types of studies which may
be required during the feasibility phase (Appendix H - Pertinent Correspondence).

PRELII@ARY SOCIOECONOMIC ASSESSMENT

The Illinois Waterway Navigation System is essential to several of the most import-
ant economic sectors in the State of I1linois and the NatioL particularly agriculture,
construction, and energy. The navigation system is vital for transportation of goods that
are either produced or consumed in the Upper Midwest regiou to and from the South
and overseas markets. For example, in 1989 commodities valued at more than $4.5 billion
trarrsitted LaGrange lock on the Illinois Waterway.

The cost-effective transportation system provided by the locks and dams on the
Illinois Waterway has provided stirnrdus for growth of river communities and the entire
Midwest region. Regional industries and businesses rely on the waterway for distribution
and receipt of agricultural and industrial products and supplies, petroleum and chemicals.
Increasing the capacity of the waterway would help maintain the current efficiency of the
system (public facility), while providing continued growth opportum”ties.

Upgrading the navigation facilities would have limited impacts on the surrounding
population. The number of potential residential, business, and farm relocations would be
minimal and no significant impacts to community cohesion would result. The proposed
improvements could impact property values or related tax revenues. For example,
increasing the capacity of the waterway could indirectly affect property values and tax
revenues by providing stimulus for business and industrial growth along the river and in
nearby communities.

Modifications to the navigation system would reduce life, health, and safety threats
of current operation on the waterway. The upgrading measures (e.g., providing additionrd
floating timberheads) would reduce the likelihood of injury to lock and towing industry
personnel or recreationists using these public facilities.

The Upper Mississippi River Navigation System including the Illinois Waterway,
helps to maintain the economic viability of the Midwest and the State of Illinois for
agricultural and industrial production. The navigation system positively impacts business
and industrial activity by fulfilling a need for 1OW-COS4accessible transportation for
shipping large quantities of low-value bulk commodities.
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However, without increasing its current mpacity, the Illinois Waterway Navigation
System will be unable to accommodate the demand for grai% petroleum, gravel, coal, and
related commodity shipments. While other modes of transportation could provide the
needed service at higher costs, the result could adversely impact the local, regional, state,
or national economy. In addhio% a reduction in the cost effectiveness and supply of water
transportation would potentially impact the Nation’s capability to compete in the inter-
national market as a leading supplier of grains and other commodities. For example, grain
prices at the producer level are directly affected by transportation costs to each market.
Therefore, increases in shipping costs that would result from the absence of commercial
navigation activity could result in a loss of the sales of a portion of the grain grown in the
region.

Other significant, dkect economic effects from commercial navigation include
spending and employment generated by the commercial navigation industry, including
wages fuel, supplies, rents, and terminal expenses. Indirect economic effects include the
inter-industry activities supported by the purchases of supplies, services, labor, and other
inputs. Induced effects include economic activity that comes from household purchases
of goods and services made possible because of the wages generated by the direct and
indirect economic activities.

During the construction process, an increase in business and industrial activity would
be noticed in the vicinity of each project area. A portion of this impact would be
attributable to the purchases made for the upgrades. The remaining increase would result
from purchases made by construction workers (i.e., meals and lodging). It is anticipated
that between 50 and 300 workers would be employed during upgrading activities. Workers
would be hired through labor unions in nearby communities. Long-term impacts to
business and industrial activity, employment, and labor force would be related to com-
munity and regional growth. These impacts would be directly related to the scope and
scale of improvement activities at each facility.

Heavy machinery would generate a temporary increase in noise levels during the
construction process at each site. This could impact individuals pursuing recreational
activities within the viciNty, including boatir% fishing, hiking, and camping. However,
project areas are primarily rural in nature, featuring large spans of open fields and low
density residential, recreatio~ and commercial development. It is, therefore, unlikely that
this noise level increase would significantly affect the surrounding population. No sig-
nificant impact to area aesthetics would result from maintenance or capacity upgrading
activities.
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PRELIMINARY RECREATIONAL ASSESSMENT

IMPACX ASSESSMENT

Participation rates for the many recreational activities being pursued on the Illinois
Waterway are not available at this time. Many providers and a variety of activities are
involved. To further complicate the situatioz use occurs in both developed and dispersed
areas along the 327-mile waterway. The task of measuring this recreational use is difficult
and costly. Historical use data are available for very specific sites or on a State Comp-
rehensive Outdoor Recreation Plan regional basis.

Additionally, the impact that recreational use has to the locaf or regional economy
of the Illinois Waterway has not been addressed in a comprehemive manner. This
recreational use and economic impact is now the subject of an Economic Impact of
Recreation Study (EIRS) which is being done under the auspices of the EMP. This study
will yield use data and spending profiles for the Illinois Waterway region. Ten specific
activities will be studied. Broad-scale use estimates and more specific spending profiles
for these 10 activities will be generated.

The EMP Long-Term Resource Monitoring Program also has a public use com-
ponent. The public use component will combine creel surveys with public use measure-
ments. A stratified random sampling technique will be used in the given study area. These
studies will collect direct counts of use which can be extrapolated to produce an estimate
of the amount of recreational use within the given study area. The study afso will reveaf
information such as the number of visits, hours of use, and distance traveled to access the
river. Future plans crdl for a combined suwey of Pool 26 on the Mississippi River and the
Illinois Waterway up to LaGrange Lock and Darn. It is anticipated that this survey will be
done in Fiscaf Year 1992. This survey will yield much needed data for the lower portion
of the Illinois Waterway. However, comprehensive use measurements for the entire
Illinois Waterway System are necessary to perform the feasibility study impact analysis.

An Illinois Department of Conservation (ILDOC) state-wide recreation survey in
1985 found that the average motorboater spent $91.80 per trip and participated for 3.06
days per trip. The averages for sailors and canoeists were less. The ILDOC repeated the
study in 1987 and found that the percentage of survey respondents participating in
motorboating sew from 22.9 percent in 1985 to 28.4 percent in 1987. Other activities
such as fishing and camping experienced participant increases, but of these only motor-
boating was statistically significant. According to the National Marine Manufacturers
Association@ Illinois is ranked lotb in the nation in boat ownership, with nearly 300,000
registered motorboat and sailboats over 12 feet long. Based on these statistics and the
known recreational use of the locks, the total boating use and economic impact to the
Illinois Watenvay region would appear to be significant.
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While marinas are growing and expanding, recreational boating is facing problems.
There is the potential for some reaches of the waterway to become very congested with
recreational boat traffic. Sheer numbers of boats are increasing, and there is growing
potential for conflicts between these recreational boats and commercial vessels. Certain
areas of the system are very narrow, chamelized chutes which impose serious hazards to
safety. Some reaches of the river are experiencing sedimentation preventing or severely
limiting navigation. Riverboat gambling has been approved in Illinois. Riverboat gam-
bling may bring an increase in the number and frequency of commercialized riverboat
excursions and draw more recreationists/tourists to the waterway. As recreation traffic
grows, there is the potential for congestion and delays at some of the locks, resulting in
increased costs to commercial operators, increased safety concerns, and a reduced recrea-
tional experience.

This report recommends plans for further study such as a 1,200-foot lock at La-
Grange or Peoria. This replacement will reduce any congestion problem at this lock
through increased locking efficiency and provide secondary benefits for recreational
boating. However, LaGrange ranked 7th (out of eight locks) in recreational usage in 1989.
System-wide, these alternatives alone will have limited benefits for recreational boating.
The impact of project alternatives on recreation will be examined in the feasibility study.
Conflicts between commercial and recreational boating also will be addressed.

RECOMMENDED RECREATIONAL STUDIES TO BE
PERFORMED IN FEASIBILITY PHASE

The Illinois Waterway provides a wealth of recreational opportunities for the
citizens of the State and the Nation. The use created by these opportunities has value to
the user above and beyond the regional economic impact.

As part of the feasibility phase of this navigation study, more comprehemive and
specific recreational use data for the Illinois Waterway are warranted to determine project
impacts on the variety of existing recreational activities. This comprehensive and activity-
specific use data will not result from the EIRS or the LTRM public use component. The
EIRS should produce spending profiles for 10 specific recreational activities that can be
modeled to determine the economic impact to a particular pool or site. The LTRM data
will be limited in scope and may not be compIeted in time to be usable for the feasibility
study.

Further recreation demand and supply studies are needed so that the feasibility
report can address the impact of the chosen plan(s) on the market area. Competing
facilities within the market area and their existing and expected future use with and
without the proposed plan(s) will be examined.

Additionally, a study to determine recreation value or “willingness to pay” on the
Illinois Waterway will be needed as this information will not result from the EIRS.
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In summary, the way Americans recreate is changing. We now tend to take more
frequent vacations, of shorter duration, and closer to home. Bisecting a state with a
population of 11 million people, the Illinois Waterway has the potential to satis& the
recreational desires and contribute to the region’s economy in much greater proportions
than today.

PRELIMINARY ENGINEERING ASSESSMENT

PURPOSE

This portion of the report identifies possible solutions to future traffic congestion at
each lock and darn site and presents costs and solutions for various traffic needs.

SCOPE

The information contained in this section was compiled from existing data and
conceptual studies. This information is rxeliminaw in nature: additional studies will need
to be &rdertaken to refine cost estimat& and engi-neering fe~ibility.

a. Lockport/Brandon Road Replacement Project. This plan, now deauthorized,
included removing the existing Brandon Road Lock and Dq lowering the existing
navigation channel 35 feet from Brandon Road upstream through the city of Joliet to
Lockpo% constructing a new high lift (73 feet) IOCIG1,200 feet long by 110 feet wide, and
constructing anew darn and controlling works near the existing Lockport Lock and Dam.
New fried bridges, having a 46.9-foot vertical clearance, would be provided at Caton Farm
Road and Brandon Road. New freed bridges, at or near their present elevations, would
be constructed at Ruby Stree4 Jackson StreeL Cass Stree4 Jefferson Street, the CSXT
(formerly Chicago, Rock Island, and Pacific) Railroad crossing and IvicDonough Street.
The piers of the Interstate 80 and the Elgiz Jolie4 and Eastern Railroad bridges would
be modified to accommodate the lowered waterway.

This plan was presented in the Duplicate Locks GDM Phare &A Plan for Modem-
izufion of the JiVirroi.rWder.vuy (5 Volumes), Chicago Distriq December 1974. The total
estimated cost of this plan is estimated to be in excess of $1 billion.

The State of Illinois (ILDOT-DWR) has commented on this plan as recently as
September 1989. The State:
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considers the project costs too high,

has concerns about economic impact on railroads,

is concerned about loss of tax revenues (from displaced industry),

believes that a lock size of 80’ by 800’ should be considered,

has concerns about some of the original assumptions in formulating this plan,
and

- has concerns about siting of a new lock.

During a feasibility study, the assumption about future needs will be reassessed,
along with the traffic projections.

b. New Lock and Channel Improvements. The locations considered in the past for
a new lock were the undeveloped areas to the right of the power dam or to the left of the
lock. However, both of these locations have problems due to the proximity of the Des
Plaines River to the right and Deep Run Creek and the railroad to the left. Also, local
interests were not in support of using available land for the lock and adjacent channel
developments. The only other viable location for a new lock is between the existing lock
and the darn powerhouse. This could require removal of the canal IOCIGdam spillway, or
portions of the dam powerhouse. Upstream cofferdams could be minimized by utilizing
existing structures. Channel work would be required upstream and downstream of the
new lock locatio~ however, the scope of this work camot be quantified at this time. The
lock would be founded on rock and have the same lift as the existing lock. The estimated
cost for this lock is $550 million.

Lock and DU

a. New lzOO-Foot Lock. Anew lock could be located either Iandward or riverward
of the existing lock. For construction purposes, the riverward location would not require
the relocation of U.S. Highway 6. Brrmdon Road highway would require constructing a
new bascule bridge over the new lock and raising of the approaches. The new 1KLfoot by
1,200-foot lock would be founded on rock and have a lift of 34 feet. The structures would
be concrete gravity type and use a bottom Iateraf filling system. The operational gates
would be miter type both upstream and downstream. No modifications to the dam are
required. The estimated cost for this project is $370 million. This project maybe affected
by the outcome of the study at Lockport due to its close proximity. An increase in the
capacity of the Brandon Road lock is not needed unless the Lockport lock capacity also
is increased.

b. X.ockporVBrandon Road Replacement Project. See I_ockport Lock.
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Jlresden ~

New 1~00-Foot Lock. The proposed location of the new lock would be at mile 271.5
to the south (ksrrdward side) of the e~”sting lock as shown on plate 16. The landward side
was chosen to eliminate the navigation difficulties that would be present in a nverward
lock due to the crosscurrents across the upper approach to the existing lock. The landward
location also would require less cofferdarmning and be less costly to construct than a
riverward lock. The new lock would have a lift of approximately 22 feet with a bottom
lateral filling system. Tbeusable chamber of the new lock would be 110 feet wide by 1,200
feet long. The walls would be of the concrete gravity type founded on rock. Both upper
and lower sem”ce gates would be miter gates. An emergency gate also would be provided
for emergenq closures and for passing ice when the need arises. No modification to the
dam would be required. The estimated cost is $330 million.

a. New lJOO-Foot Lock. The proposed location for a new lock would be in the
Marseilles card north of the existing lock. Widening the canal would have to be done in
conjunction with the new lock to obtain maximum econondc benefits. The new lock
construction should be in conjunction with the widening of the canal. The new 110-foot
by 1,200-foot lock will be founded on rock. The Iockwill be concrete gravity type and will
have a lift of 24 feet. There will be upstream and downstream miter gates for operational
use and an emergency gate for passing ice. No modifications would be required on the
dam. The cost for the new lock is estimated to be $410 million. (See plate 17 for a site
plan of the proposed structures.)

b. Marseilles Canal W]dening. The 2.4-mile-long Marseilles canal was excavated
at the time Marseilles Lock and Dam were built. The canal allowed the lock to be sited
past the Illinois River Rapids downstream of the dam. The cad is 200 feet wide for most
of its length, but not wide enough for two 15-barge tows to pass in the canal. The lock
capacity is Iim”ted by the existing canal because downbound tows cannot enter the canal
to approach the lock untif upbound tows clear the canal. Two solutions will be considered
for increasing the capacity of the Marseilles canal: (1) widen the entire length to 300 fee~
or (2) widen “passing zones” within the canal. Much of the excavation would be rock
excavation.

The canal is surrounded by a State park. The additional canaf width would impact
on some of tbe park lands. If a 1,200-foot-long lock were constructed tbe canal also must
be widened to realize tbe greater lock capacity. Estimates of the cost for partial widerring
and full canal widening are $3.9 million and $8.1 milliorL respectively.

I
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New 1~00-Foot Lock. The proposed location of a new 110-foot by 1,200-foot lock
would be riverward of the existing lock. This location provides a good alignment for both
upstream and downstream approaches. The new lock will be adjacent to a new ice gate
that will be located between the old and new lock. This new gate currently is being studied
by the Rock Island District and the U.S. Army Cold Regions Research and Engineering
Laboratory. The current hydropower development proposed would not be affected by the
new lock. The lift will be approximately 18 fee~ and a bottom lateral filling system will
be used. The lock structures will be concrete gravity type founded on rock. Both upstream
and downstream lock gates will be horizontally framed miter gates. Modifications to the
dam will be required to tie the new lock into the existing dam structure. The estimated
cost is $360 millio% and the layout is shown on pIate 18.

a. New lJtOO-Foot Lock. The proposed location of tbe new lock would be at the
west abutment of the existing dam across tbe channel from the existing lock. This site
provides improved alignment for both upstream and downstream approaches. It also
would avoid costly relocation of oil and chem”cal compam”es facilities and railroads along
the east bank of the river. This location will, however, require relocation of the keystone
canal. The underlying geologic formation at the selected site consists of glacial till. Steel
“H” piles likely would be used to support the new lock masonry which will consist of
concrete gravity type walls. The usable lock chamber will be 110 feet wide by 1,200 feet
long, with miter gates at both the upper and lower ends. The lift will be approximately 11
feet. The filling and emptying system will be of the side port type. Plate 19 shows a
preliminary layout of tbe new 1,200-foot lock which is estimated to cost $390 million.

b. Peoria/LaGrange Replacement Project. The predicted congestion in the lower
end of the Illinois River could be reduced by replacing the existing lock and dam sites at
Peoria and LaGrange with one new lock and dam site. This site, located in the vicinity of
the existing LaGrange Lock and DW would incorporate a 1,200-foot lock and wicket
dam to allow for open pass potential during high water. This replacement would raise the
LaGrange pool elevation level of 429.0 to equal that of the Peoria pool at elevation 440.0.
The drainage districts along the Illinois River upstream of the new dam would be affected
by the creation of additional head on the levees.

The river profiles for the Illinois River at this location indicate that tbe new pool
level will not overtop the existing drainage district levees. These levees are approximately
equivalent to the NM-year flood frequency. The normal poo[ elevations would be higher
than the surrounding lands in many locations. This will require the existing levees to be
reevaluated for seepage and stability in order to take the permanent duration of the new
pool into account. Additional pumping due to increased seepage rdso must be taken into
account. Input from local interests affected has not been requested to date.
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The design and construction of this replacement lock and dam would be similar to
that being proposed for the Ohnsted replacement project on the lower Ohio River. The
new dam will have to incorporate a movable dam which will allow for continued use of
open pass conditions during periods of high water. This new dam will incorporate
hydraulically operated wicket gates similar to what is being proposed for the new Ohnsted
Lock and Dam on the Ohio River. This design would improve the safety of operation by
reducing the labor intensive operation presently used to lower and lift the existing wicket
gates. The Peori#LaGrasrge replacement project will reduce the congestion on the lower
Illinois River as well as solve the problem of total wicket replacement expected in the next
20 years at both Peoria and IaGrange by effectively replacing two locks and dams with
one lock and dam.

The impacts that will have to be fully evaluated during the feasibility phase areas
follows:

Impact of higher pools on existing levees and drainage districts.

Impact of higher pools on local communities in the study reach.

Impacts of higher pool levels on future dredging requirements.

Environmental impacts of the pool raise, including benefits to the Peoria pool
and increased wetjands. -

The estimated cost of the Peoria/LaGrange replacement project is $950 million.

a. New 1200-Foot Lock. The proposed location of a new lock would be located at
the east abutment of the existing dam on the northern end of LaGrange Island across the
channel from the existing lock. This location will require extensive excavation of La-
Grange Island, a new diversion channel for the South Beardstown pumping statioz and
reconstruction of approximately 3,000 feet of levee. This site provides better alignment
for both umtream and downstream atruroaches. The underlying Eeolotic formation at the
selected site consists of glacial till. &el “H piles wilf likeiy ~e-used~o support the new
lock which wiIl consist of concrete gravi~ type walls. The usable lock chamber will be 110
feet wide bv 1.200 feet Iorw. with miter gates at both the upper and lower ends. The lift
will be app~ofi”mately 11 fe~t. The filling-ad emptying syst~rn will be of the side port type.
Plate 20 shows a preliminary layout of the new lock. The estimated cost of the new
l,2Cb3-foot lock is $380 million.

b. Peoria/LaGrange Replacement Project. See Peoria Lock and Dam.
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COST ESTIMATES

The cost estimates in thk report are based on available data from similar projects
including McAlpine, OImsted, Gallipolis, Montgomery Point, Karawha, and Melvin Price.
A summary of the basic design parameters including estimated costs are included in table
11.

OTHER ALTERNATIVES

Alternatives to total lock replacement and short-term navigation improvements to
extend the useful life of the existing structures will be fully evaluated during the feasibility
study. These alternative studies will include, but not be limited to:

a. Guidewall Extensions

b. Mooring Cells

c. Guide Cells

d. Powered Traveling Kevels

A summary of these features and estimated costs is contained in table 12.

ENGINEERING REQUIREMENTS DURING FEASIBILITY PHASE

The requirements for additiomd engineering information during feasibility study
will be divided into two separate phases. The first phase will provide the preliminary
engineering required to evaluate the viable alternatives and to select a preferred plan.
The second phase will provide detailed engineering data for the selected plan. Shown
below is the outline to accomplish the engineering studies required for both phases 1 and
2.

a. Phase 1.

(1) Develop alternatives at each lock and dam site.

(2) Perform initial site surveys at each lock and dam site.



68 Illinois Wa/envay Navigoiion Study

TABLEI1
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TABLE 12

Summ~ of Conceptual Studies - Alternate Studies

Concept

Lockport
Guidewall Extension
wlpowered kevel

Mooring Cells

Brandon Road
Guidewall Extension
w/powered kevel

Mooring Cells

Dresden Island
Guidewall Extension
w/powered kevel

Mooring Cells

Marseilles
Guidewall Extension
w/powered kevel

Mooring Cells

Starved Rock
Guidewall Extension
w/powered kevel

Mooring Cells

Peoria
Guidewall Extension
w/powered kevel

Mooring Cells

LaGrange
Guidewall Extension
w/powered kevel

Mooring Cells

Praetieabilitv Est. Cost ($1.000’S)

None

None Identified

Upper -600’
Lower -700’

Upper -2 Cells

Upper -600’
Lower -600’

None Identified

Upper -600’
(Dependent on Canal Wid.)
Lower -600’

None Identified

Upper -600’
Lower -600’

Lower -2 Cells

Upper - Inter. wfl-74
Lower - 6f)0’

None Identified

Upper -600’
Lower -600’

None Identified

.-

--

15,000.00

800.00

14,000.00

--

14,000.00

--

14,000.00

800.00

8,000.00

--

16,000.00

--
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I

(3) Determine real estate requirements, including relocations.

(4) Perform preliminary Geotechnical analysis based on available informa-
tion or with minor field investigations.

(5) Perform preliminary hydraulic analysis.

(6) Provide preliminary project design.

(7) Refine cost estimates.

b. Phase 2.

(1) Perform detailed site surveys of selected site.

(2) Prepare preliminruy right-of-way drawings, if required.

(3) Perform detailed geotechnical analysis, including extensive foundation
investigations and pile load tests, as needed. This analysis will probably resuh in a Feature
Design Memorandum.

(4) Perform detailed Hydraulic analysis and determine needs for a model test.
This analysis and model test will probably result in a Design Memorandum (DM).

(5) Provide project design for feasibility study. Finalize project design after
completion of all supporting DM’s. The final project design will probably result in a DM.
This DM would include final project costs.

PRELIMINARY REAL ESTATE ASSESSMENT

Real estate requirements for all viable alternatives and selected plans will be
addressed during the feasibility study. Real estate requirements will include relocation,
interests to be acquire~ etc.
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Section 3- Coordination, Public Views,
and Comments

Pi]blic participation is of critical importance during project planning. Public input
provides valuable information about public support or opposition to potential solutions
during all phases of the study process. Public comments provide information regarding
the publics’ concerns, values, interests, goals, opinions, and understanding of alternatives
and issues. In addition, public coordination assures that the study addresses all significant
concerns, considers all possible solutions, and maximizes information available to decision
makers.

The Administrative Procedures Act, National Environmental Policy Act, National
Historic Preservation Act, and additional Federal planning policies and regulations
require and encourage extensive public coordination. In terms of the Illinois Waterway
Navigation System, the consequences and public acceptability of each potential alternative
must be evaluated and considered as part of the reconnaissance study and any potential
feasibility study.

Reconnaissance study public involvement efforts and public input are summarized
in appendix G. Public coordination efforts have included distribution of a Plan of Study
and a Notice of Initiation to the public, press releases, a public meeting, and speaking
engagements. Public coordination for the Illinois Waterway Navigation Recomaissance
StudywilI conclude w“th the distribution of a North Central Division Commander’s Notice
of Completion early in 1991.

Public comments and input have been considered during the formulation of alter-
native plans to address the future of the Illinois Watemvay Navigation System. Public
views and comments received as of July 1, 1990, generally indicated support for the Illinois
Waterway Navigation Study. Additional concerns regarded environmental, cultural,
sedimentation, and recreational issues. Specific concerns or questions from the public
have been addressed in this reconnaissance report or will be addressed in any future
feasibility studies for the Illinois Waterway Navigation System.



72 Il[inoir Wtienvov Navimtwn Studv

Section 4- Conclusions and Recommendations

The recomaissance-level investigation of the I1linois Waterway Navigation System,
focusing on the potential for enhanced navigation is complete. The findings of this
investigation are summarized in this section. The conclusions shown in thk portion of the
report are intended to indicate typicaf structural solutions and to provide a foundation
and direction for more comprehemive feasibility level studies. A comprehensive evalua-
tion of alternatives at each site will be accomplished during feasibility studies. This wilf
include combinations of structural and nonstructural measures to alleviate navigation
constraints and initiatives for restoration of fish and wildfife and other natural resources.

CONCLUSIONS

The system economic model prioritized the navigational constraints of the Illinois
Watenvay. Based on the projected traffic demand and the need for capacity expansio~
the highest priorities are the elimination of constraints at the following three sites

1. LaGrange

2. Peoria

3. Marseilles

The system economic analysis identified the need to remove constraints at LaGrange
by the year 2000. Based on need and systerp benefits available, a Federal interest exists
in the construction of a 1,200-foot by 1lo-foot lock at LaGrange.

Once the constraint at LaGrange is removed, the system analysis identified the need
to remove constraints at Peoria. Based on the need and benefits, a Federal interest exists
in the construction of an additional 1,200-foot by 1lo-foot lock at Peoria.

Once constraints at both f_aGrange and Peoria are removed system benefits identify
a Federal interest in widening the Marseilles canal.

Since there are enough economic benefits to justify a 1,200-foot by no-foot lock at
LaGrange and Peon&a possible alternative maybe to replace LaGrange and Peoria by
constructing a lock and dam facility near La Grange. This option appears to be viable from
an engineering and operational standpoint and will be addressed during the feasibility
phase.
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Based on projected traffic demand, nonstructural and minor structural measures
could be used to extend the economic life of existing structures.

Based on coordination with the environmental community, studies will be required
to adequately determine navigation-related impacts and identify environmental enhance -
ment opportunities.

RECOMMENDATIONS

The Illinois Waterway Navigation Reconnaissance Study indicates that improved
navigation conditions are needed. Economic analyses further indicate that there are
feasible alternative plans for reducing delays and maintaining the efficiency of the existing
system. Since there is a Federal interest in improving the navigation system it is recom-
mended that this reconnaissance report be approved and that a feasibility study be
undertaken. The objectives of that recommended feasibility study will be to prioritize
capital investments on the Illinois Waterway Naw”gation System for the So-year planning
horizon, to perform system-wide environmental analyses, to prepare appropriate NEPA
documentation, and to perform detailed engineering, economic, and environmental
studies at the first priority site, identified in this report as LaGrange Lock at fllinois River
Mile 80.2.

&&
Colonei, U.S. Army
District Engineer
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GLOSSARY

Delay Time (same as Wait Time) - The time elapsed from the arrival of a tow or
single vessel at a lock to the start of its approach to a lock chamber. Delay time for a queue
of vessels or tows is the cumulative total for all vessels and tows waiting.

Lockage - The series of events required to transfer a vessel or tow (with all barges)
through a lock in a single direction. More than one vessel can be processed during the
lockage, and a tow may require several cycles to be completely processed.

Stall - An occurrence which stops lock operation (due to either a lock malfunction,
weather conditions, a vessel problem, or seasonal or part-time lock operations). Stalls
during idle time are still accounted for as stalls.

Transit Time - Time required for a vessel to transit a lock including waiting or delay
time and processing time excluding stalls.

Lock Utilization Time/Rate - Utilization time is a derived number based on the total
operating time (vessel and lock processing time and open pass operation) entered into the
data base via individual lockage records. The utilization rate is the percentage produced
by dividing total operating time by the total time in the reporting period (usually monthly).

Idle Time - This is the interval between Iockages when the lock or chamber is
available for service. It is a derived number produced by subtracting all stall time
(including stall time that occurs when no vessels are awaiting lockage) and total operating
or utilization time for the reporting period, from total chronological time in the period.

Available Time - This is the amount of time in a reporting period that a lock chamber
is in service, operating and idle. This number is derived by subtracting all stall time from
total chronological time.
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SECTION 1- INTRODUCTION

PURPOSE

The Initial Project Management Plan (IPMP) details the scope, schedule, and
budget required to execute the feasibility phase.

OBJECI’IVE

The IPMP must establish two primary objectives for the feasibility phase study.
First, the IPMP must clearly relate cost and schedule to scope of work within the feasibility
phase. This allows the IPMP to be utilized as a tool for managing and monitoring the
feasibility study, and it promotes a better understanding among the administrative
managemen~ project manager, .~d interdisciplinary study team members of the commit-
ments required to deliver a quahty study on schedule and within budget. Secondly, during
feasibility, the IPMP will be modified for the recommended project to establish scope,
schedule, budgets, technical performance requirements for management, and control of
the project from planning through construction.

DEVELOPMENT

The development of this IPMP is dependent on the identified scope, costs, and
schedule necessary to complete the feasibility phase.

STUDY SCOPE

The LaGrange Feasibility Study will have two main objective~ (1) establishment of
the system-wide National Economic Development (NED) plan and (2) a detailed evalua-
tion of the first recommended projector portion of the plan.

The system-wide NED plan establishes priority by which navigation improvements
will be accomplished over the 50-year plarming horizon. The study will include a system-
wide environmental and economic analysis, a preliminary engineering analysis and cost
estimate, a schedule for implementation of portions of the plan, and a preliminary scope
of work and budget.
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Results of the system reconnaissance study iderttifyLaGrange Lock as the first major
constraint on the Illinois Waterway. The second objective of this feasibility study will be
to formulate and evaluate site-specific alternatives, structural and nonstructural, and
address how to best reduce delays at the LaGrange Lock. The study will include a
site-specific environmental, economic, and engineering analysis. Follow-up site-specific
feasibility studies will be required as the additional portions of the plan are implemented.
The cost and schedule of these studies will be shown in detail in the LaGrange feasibility
study.

DESCRIPTION OF STUDY AREA

The feasibility study area is the Illinois Waterway, located entirely within the State
of Illinois. Any improvements proposed wiil be enviromnentafly and economically
evrduated on a system-wide basis. Based on the results of the reconnaissance study,
LaGrange Lock is the first site-specific study area.

The LaGrange Lock and Dam is located at River Mile (RM) 80.2, 8 miles
downstream from Beardstowm Illinois. The lock and dam were completed in 1939. The
dam is operated to maintain a normaf pool elevation of 429.0 feet Nationaf Geodetic
Vertical Datum (NGVD) in order to provide a 9-foot channel between miles 80.2 and
157.7 on the waterway. The dam is comprised of wicket gates which are raised to create
a navigation pool during low water and lowered during high water to aflow for open pass
conditions. This open pass condition is present 47 percent of the time in an average year.
The wooden wickets are supported by a concrete sill which is founded on timber piles.
These wicket gates contain parts that are over 50 years old and maybe in need of complete
replacement in the next 20 years. Steel sheet pile cutoffs are present at both the heel and
toe of the dam. A regulating structure exists on the left bank of the dam. The dam
maintains a 78-mile-long navigation pool that extends upstream to Peona Lock and Dam.
Normrd upper pool is at elevation 429.0 NGVD.

The minimum tailwater at Peona is 419.0. The LaGrange Lock is located on the
right descending bank. The lock chamber is 110 feet wide by 600 feet long. Access to the
lock is controlled by hydraulicrdly operated miter gates at both ends of the lock. The
maximum lock lift is 10 feet. The average lock filling and emptying time is 10 minutes.
The lock walls and gate sills are of mass concrete construction and are founded on timber
piles. A steel sheet pile cutoff exists under the lock walls and gate sills.
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STUDY BUDGET

The feasibility study cost estimate of $9,750,000 was approved by the North central
Division Commander (Memorandum for Commander, Rock Island District, dated August
14, 1989). The study cost estimate was increased to $10 million (account for salary
increases) in the Fiscal Year (FY) 1991 budget.

The development of the cost estimate considered the following (1) establishment
of the system-wide NED plan; (2) a detailed evaluation of the fwst recommended project
or portion of the plan (i.e., a new l,2tM-foot by 1lo-foot lock); (3) further data acquisition,
evaluation of economic models, continued refinemen~ and optimizing of the system
economics; and (4) the requirement to comply with National Environmental Protection
Agency (NEPA), yet recognizing the need to evaluate not only the site-specific environ-
mental effects due to project constructio~ but also the potential effects of the project to
the entire system.

The timely execution of the feasibility study requires that approximately 50 percent
of funds budgeted for this study be used for contracted services; therefore, it is essential
to identifi sources of potential contractors (i.e., Architect-Engineer firms, universities,
laboratories, other agencies, and other Corps Districts, etc.) for their expertise and
manpower availability. If at a future date additional Full Time Equivalent (FITZ) positions
are available, the amount of contracted work would be reduced.

The second section of this IPMP, Interdisciplinary Management Plans, identifies, by
discipline, the tasks and respective costs required to evaluate alternatives during the
feasibility study. In additio~ this section indicates potential work items requiring the
services of a contractor.

All cost estimates were based on unconstrained funding and completion of the study
in 3 years as directed by Corps of Engineers’ planning guidance. The reprogramming of
funds, as shown on the current FY 92 Federal budget progrw has impacted the study
schedule. Since the funding is spread over a 6-year time frame, we will begin planning for
a 6-year feasibility study. Future reprogramming or reduction of funds during the execu-
tion of the feasibility study may affect the quality and thoroughness of some analyses, and
certainly would impact the 6-year study schedule.
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STUDY SCHEDULE

The Corps of Engineers’ planning guidance outlines the length and principal mile-
stones required to execute and complete a feasibility phase study. The feasibility study is
one of the two components that comprise the feasibility phase. The second component
covers the North Central Division review plus the Washington level review and certMca-
tion of the feasibility study report. Feasibility studies are scheduled for 36 months,
followed by a l-month Division review and a 6-month Washington level review and
certification of the feasibility study report. Based on the current ~ 92 Federal budget
ceiling level, the 36-month study schedule will have to be extended to 72 months in order
to complete the work tasks needed for a comprehensive report.

The results of the study will be the identification of the NED plan and the recom-
mended project or portion of that plan. llre recommended project wilf include the
detailed analyses necessary to support and establish the baseline cost estimate of the
project. The design analyses should produce quality and detailed drawings, such that a
General Design Memorandum (GDM) will not be necessary prior to beginning the Plans
and Specifications (P&S) of the recommended project. Feature Design Memorandums
will be initiated during the feasibility and completed during Planning Engineering, and
Design (PED). Additionally, during this timeframe a Project Management Plan (PMP)
will be developed and submitted to the Project Review Board for approval. This PMP
will facilitate the task scheduling and manpower allocations necessary during PED, P&S
and the Construction Administration of the project. The Finaf Feasibility Study Report
and accompanying Final Enviromnentaf Impact-Statement (FEIS) then tie submitted to
the North Central Division Commander for review.

Once submitted, the report undergoes the 7-month review and certification by the
Division and the Washington Level Review Center (WLRC).
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SECTION 2- INTERDISCIPLINARY
MANAGEMENT PLANS

PLANNING

STUDY MANAGEMENT

The study manager ultimately will be responsible for coordinating the budget and
schedule of the entire project. Due to the interdisciplinary nature of the study, certain
team elements will rely on information from other study areas. The study manager will
function as a link between study elements, as well as to upper management.

The feasibility study management cost of $9t?ll,000 includes a 6-year study and a year
of certification and review. All cost estimates developed account for direct labor, techni-
cal indirect, and district overhead. The development of the cost estimate considered the
following: (1) one full-time study manager, (2) one half-time technician (3) one half-time
individual project manager from the project management office, (4) one quarter-time first
line supervisor, (5) one quarter-time secretary, and (6) associated travel.

S.Qhduk

The project management will be spread uniformly throughout the feasibility study
phase.

PLAN FORMULATION

Plan formulation will concentrate on establishing a system-wide NED plan. This
will be accomplished by determining benefits and costs for several alternative plans.
Engineering, environmental, and economic benefits and costs for the system will be
evaluated to select the optimum plan.
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Once the NED plan is selected, detailed engineering and analyses of site-specific
impacts for the recommended first portion of the plan will be accomplished. This portion
of the study will enable the project to proceed to the Pre-Engineenng and Design (PED)
phase and provide a system-w”de andsite-specific EnvironmentaIIrrrpact Statement (EIS).

Budge[

The feasibility plan formulation cost estimate of $500,000 will account for portions
of study management and study team participation over the 6-year study period.

The plan formulation of the project wilf be more intense during the fist half of the
study however, revisions and alterations wilI occur throughout the study.

ECONOMIC EVALUATION

All lock sites in the Illinois Waterway System will be analyzed to determine the
relative magnitude of the constraint that each poses to the efficient flow of traftlc and
determine the potential transportation resource cost savings that could be realized
through modernization. An overview of the procedures is presented in appendix C. All
Illinois Waterway locks andcritical channel constraints will be analyzed and modeled in
the first feasibility study with emphasis on the major constraints identified. The inter-
dependence between locks with regard to delay will be studied for any proposed improve-
ments to the system. The following work tasks expand on work completed during the
recomaissance study and comprise the economic work items necessary for evaluating
alternatives in this feasibility study.

Work T*

a. Develop and refine delay and capacity estimates and delay costs. Reevahsate
the TK Solver Program as a practical means of calculating capacity. Sensitivity testing will
be conducted to determine coti]dence intervals for both delay and capacity estimates.
Additional sensitivity tests will examine the impact of recreational trtilc on system delays
to commercial traffic. Alternate capacity calculations will be made using the Lock
Simulation Model (LOCKSIM) and the Waterway Analysis Model (WAM). Capacity and
delays will be evaluated on a seasonal basis and for historical and projected future
conditions (i.e., changing tow size, horsepower, and barge loading).
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b. Obtain the most current 3 years of available Origin-Destination (O-D) data,
and analyze changes in origins and destinations. The O-D data to be used in the system
analysis will be reviewed with industry groups and discussed with shippers to assure
accuracy of the data. With year-round navigation available on the Illinois Waterway, tbe
origin of grains needs to be analyzed with respect to seasonal changes.

c. Develop a statistically adequate sample of water movements. From this sample
of origin destination pairs, costs for both water and alternative modes of transport (i.e.,
rail, truck) will be developed using cost models for linehaul portions and extensive surveys
of carriers and shippers for access, loading and unloading changes. Linehaul costs also
will be obtained through surveys to verify the cost models. A 1 percent railway bill sample
will be obtained and evaluated to verify rail cost modeling. The resulting rate/cost matrix
will be reviewed with industsy groups and adjusted as necessary to reflect actual transpor-
tation routes, costs, and modes of transport. Particular attention will be given to grain and
coal in determining the basic origin destination database. Because these two commodities
are general intermodal shipments, the distribution of grain origins and source of coal could
be important factors in alternative rates and costs.

d. Develop trat%c demand projections by commodity group for the entire Illinois
Waterway System by relating the existing traffic base to indexes of growth in tbe specific
regioms served by the waterway. The traffic projections developed for the Inland Water-
way Review will be reviewed with industry groups. Updating and revising traffic projec-
tions will be based on both historical and current growth trends. The current growth of
grains and tons shipped on the Illinois Waterway and changes from eastern to western coal
sources makes this analysis important to accurately predicting future traffic and its
demands.

e. Determine which system model is most appropriate for use in conducting the
system analyses for the Illinois Waterway. Set up and run both the General Equilibrium
and the Tow Cost models, to estimate system impacts of various alternatives considered
in the feasibility study, to include sensitivity analyses. The Waterway Efficiency Evalua-
tion Model (WEEM) was developed for use in the evaluation et%ciency measures on the
Upper Mississippi River. If converted for use on the Illinois Waterway, it will prove to
be a usefid tool for evaluating similar measures. If funding is available, this conversion
will be accomplished during the feasibility study.

f. This feasibility study will define the order and timing of system improvements
needed at the remaining seven locks and their pools. A full range of alternatives will be
evaluated separately and in combination and sequenced at each lock site or constraint on
the Illinois Waterway. These alternatives can be categorized as major and rninorstructural
improvements, floating plan~ and nonstructural improvements.

g. Make multiple runs of the system model to examine the sensitivity of system
benefits to changes in capacity, delay, delay cos~ and rates/costs. A risk analysis will be
conducted examining the probability of open pass at Peoria and LaGrange locks. This
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analysis will identify the probability of open pass in relation to traffic on a periodic rather
than annuaf basis.

h. The objective of this task is to prepare a draft and final economic report which
explains the system analysis and prioritization of improvements on the Illinois Waterway
System. Work conducted in completing each task will be summarized, and results from
model runs will be presented. The analysis wilf be fully coordinated within the District
and with division and higher headquarters. Industsy groups and environmental agencies
will be coordinated with throughout the study process.

All cost estimates were developed taking into account direct labor, technical in-
direct district overhead, and field travel expenses. It is estimated that 43 percent of the
funds budgeted for the economic work tasks will be contracted, unless additional Fl13’s
are allotted. Table A-1 shows a breakdown of the expected costs and schedule of executing
the necessary economic work tasks. Figure A-1 graphically shows the expected schedule
for each work task.

T&LEA-l

Economic Cost fitimate

cost Schedule (FY) Work
Task ($1.000) Start End Performed BY

a. Capacity and delay estimates
b. O-D database
c. Rate/cost studies

d. Traffic projections

e. Setup and testing of navigation
system models with base data

f. evaluate alternatives
g. Risk and uncertainty analysis
h. Coordination and report prep.

TOTAL

70.0
140.0
280.0

140.0

280.0
140.0
210.0
1400L

$1,400.0

94 96
92 94
92 96

92 96

91 96
91 96
91 96
91 96

CENCR 1
CENCR
CENCR, Adver-

tised Bid 2
CENCR, Adver-

tised Bid 2

CENCR
CENCR
CENCR
CENCR

1U.S.ArmyEngineerDi.stricLRockIsland
2CouldincludeotherFederalorStateagency
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SOCIAL EVALUATION

Determine socioeconomic impacts resulting from proposed measures to increase
capacity on the Illinois Waterway navigation system.

a. Determine and describe the study area. Gather maps and geographic informat-
ion about the immediate study arez affected regio~ and affected state(s). Prepare maps
indicating the boundaries of the affected study are% regio~ and state(s).

b. Inventory existing conditions. Gather and review existing statistical, social, and
institutional data. Gather additional data through surveying efforts. Perform content
analysis and statistical review of respondent/public contact data.

c. Examine past and present relationships between study area communities,
regions, and populations and the affected navigation facilities. Identi~ the concerns and
the alternative(s) preferred by Senators and Congressional Representatives, Federal
agencies, State and smaller units of govemrnen~ organized groups, business repre-
sentatives, and the general public. Identify the underlying political relationships between
various institutions, including interest groups, business groups, elected officials, and
businesses.

d. Identify the relationship between employrnen~ income, business activity, and the
navigation facilities for the study are% regio~ and state(s). Identify businesses dependent
upon or supporting navigation activities, facility improvements and upgrades, or facility
construction or maintenance. Determine the local, regional, and state-wide jobs and
income resulting from navigation support and navigation dependent businesses.

e. Identify and explore future conditions or scenarios. Perform or gather popula-

1 tio~ business activity, employrnenc and labor force forecasts. Compare the study area
and region with areas directly impacted by past navigation capacity improvements on the
Illinois Waterway or Mississippi River. Develop future scenarios for “with” and “without
capacity improvement” conditions (in coordination with stody team).

f. Identify socioeconomic impacts resultirrg horn the “with” and “without action”
alternatives. Assess impacts as required by NEPA for Environmental Impact State-
ments/Environrnental Assessments: community and regional growth; community
cohesion; displacement of people, businesses, or f- public facilities and services;
property values and tax revenues; business and industrial activity employment and labor



Initiql Project Management Pkzn A-n

force; noise levels; and aesthetics. Identify additional socioeconomic impacts as ap-
propriate, including, for example, impacts to life, health, and safety.

g. Identify measures and alternatives which minimize adverse impacts. Identify
alternatives which have unacceptable impactx.

h. Compare action alternatives. Develop a matrix to assess the range of impacts
resulting from each action or no action alternative. Discuss the NED plan’s departure
from the alternatives preferred by institutions or the general public. Discuss the rationale
for selecting the recommended plan.

i. Prepare report text addressing all topics discussed in Items 1 through 8. Address
additional topics or questions identified during study or review.

All cost estimates were developed accounting for direct labor, technical indirect,
district overhead, and field travel expenses. Table A-2 shows the breakdown of expected
costs and schedule of executing the necessary socioeconomic work tasks. Figure A-2
graphically shows the expected schedule for each work task.

TABL.EA-2

Socioeconomic Cost Estimate

cost Schedule (FY) Work
Task ($1,000) Start End Performed By

a. Delineate and describe study area
b. Inventory existing conditions
c. Examine community and facility

relationships
d. Examine employment, business activity

and facility relationships
e. Identify future socioeconomic

conditions
f. Identifi socioeconomic impacts
g. Identi~ measures to minimize impacts
h. Compare action alternatives
i. Prepare socioeconomic text
j. Travel
k. Other significant costs (computer,

photo-reproduction, etc.)

5.0 91 91
22.0 91 92

6.0 92 93

6.0 91 96

12.0 91 96
6.0 95 96
7.0 95 96
7.0 95 96
8.0 95 96
3.0 91 96

3.0 91 96

85.0

CENCR
CENCR

CENCR

CENCR

CENCR
CENCR
CENCR
CENCR
CENCR
CENCR

CENCR

TOTAL
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ENVIRONMENTAL RESOURCES EVALUATION

The following studies, costs, schedule, and courses of action are recommended for
feasibility in order to assure the preparation of a timely and defensible NEPA document.
The cost of this portion of the feasibility reflects a system-wide and site-specific analysis.
Any future studies for other portions of the NED plan will utilize these system studies and
will only require site-specific analyses. This wifl reduce future costs for environmental
analyses. AJI cost estimates developed account for direct labor, technicaf indirect, district
overhead, and field travel expenses.

a. NEPA Compliance. Prepare a draft and final EIS with necessary supporting
documents such as Section 404(b)(l) Water Quafity Evaluation and Biological Assess-
ment for endangered species. Conduct scoping and coordination meetings with other
agencies and the public. The EIS will include a site-specific evaluation of the construction
related impacts for one or more new 1,200-foot locks at Peoria arrd/or LaGrange. In
addition to an evaluation of site-specific impacts, a system-wide impact evaluation also
will be made. Preparation of the EIS will include assistance from St. Louis District
personnel since the lower 80 miles of the study area lies within St. Louis District boun-
daries.

b. Mussel Survey of Illinois Waterway. Historically the Illinois Waterway sup-
ported expansive mussel beds that supported a Iarge “ckamrning” industry. The mussel
population declined dramatically through the 1960’s because of pollution and sedimenta-
tion. Mussel resources on the river have been expanding in the last 20 years due to
improving water quality. Commercial harvest of mussels afso has increased. The con-
tinued resurgence of the mussel resource is potentially jeopardized by increased naviga-
tion traffic and associated developments such as fleeting areas. The last comprehensive
mussel survey of tbe river was performed in 1966. The recovery of the mussel fauna in the
intervening years now mandates that the Iocation of mussel beds and their significance be
determined. This information is necessary for addressing aquatic impacts in the EIS.

c. Conduct an Impact Evaluation of Future Tratlic Scenarios Using the Louisville
District’s Navigation Predictive Analysis Technique @JAVPAT). Attempting to predict
impacts to the entire river would be an impossible task without using a predictive model
of some type. NAVPAT is the only known technique that can analyze site-specific data
(hydrological, biological, and economic) on the Iflinois Waterway and predict site-specific
impacts as well as to the entire system. The model afso is needed to evafuate “avoid and
minimize” measures. The following specific tasks are required to run the model:

(1) Field mapping of river batbymetry/morphology.
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(2) Develop stage-discharge data for critical biological periods for river cross
sections generated in task 1.

(3)
condition).

(4)

(5)
River.

(6)

Develop future traffic scenarios and files (“with” and “without project”

Develop hydraulic forces models specific to Illinois River.

Develop habitat models for six species of critical concern on the Illinois

Execute NAVPAT for three alternatives.

d. Technical Assistance from Louisville District to Run NAVPAT. To date,
NAVPAT has been used and developed only by the Louisville District. The technique
has not been used outside the Ohio River Division and there is insuftlcient documentation
and experience to allow others to perform an adequate analysis. Technical assistance from
Louisville District will be required to conduct a model simulation of the Illinois Waterway
and potentiaf alternatives.

e. Fish and Wildlife Service Support of NAVPAT. Data acquisitio~ species model
development\ and data analysis will require considerable involvement of the U.S. Fish and
Wildlife Service (USFWS) over and beyond the requirements for preparation of a
Coordination Act Report (CAR). Results of NAVPAT would be used for mitigation
planning and identifying “avoid and minimize” measures. USFWS involvement in model
development and analysis of results will be essential if the results are to have any validity
with the State and Federal resource agencies.

f. Site-Specific Sediment Analysis. Construction of any new locks or darns will
involve excavation/dredging of large volumes of sediment. Although recent sediment
testing for O&M dredging activities has not indicated any significant problems with
hazardous and toxic sediments, there is a potentiaI for encountering such problems due
to the history of pollution on the river. Thk is especially true for the more deeply buried
sedimen~ likely to be encountered in lock and dam construction. These data are needed
to complete Section 401 State Water Quality certification requirements.

g. Water Quality Impacts of Sediment Resuspension. Sedimentation is one of the
most serious threats to aquatic organisms on the Illinois River. The existing aquatic
ecosystem already has been severely impacted by high turbidity levels and high sedimen-
tation rates. The short- and long-term effects of sediment resuspension caused by con-
struction and increased navigation need to be addressed. Representative samples from
the river will be tested for their potential effects on aquatic biota. This testing may involve
some bio-assay testing if sediment anafyses warrant it.
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h. Riparian Impacts of Bank Erosion. A significant portion of the river’s natural
resources lies along the shoreline and riparian zone. Numerous culturaf and historical
sites also are located in the riparian zone. Because of the river’s narrow width, tow traffic
frequently passes very near the shoreline. Increased tow traffic, changes in channel
alignment, and other navigation improvements could cause a significant increase in bank
erosion at many locatioos. In addition to direct physical impacts, increased erosion also
would cause an undesirable increase in the river’s sediment load.

i. Identify Increased Barge Fleeting. Future increases in tow traftlc would mean a
concurrent increase in fleeting areas. There are known direct and indirect impacts
associated with fleeting areas. The number of additional fleeting areas needs to be
identified to determine the significance of the impacts. This study rdso needs to identify
river reaches where these facilities would most likely be needed.

j. Evaluate Hydraulic Changes Due to a New Lack or Dam. Construction of new
structures may cause changes in river hydraulics that affect aquatic resources. Dam
tailgaters are especially important to fish. Darns also increase the amount of dissolved
oxygen in the water. Any proposed alternatives that would alter a dam’s recreation ability
need to be evaluated for impacts to aquatic organisms.

k. Recreation Assessment. Specific recreation studies are needed to complete an
evaluation of potential impacts and benefits to recreation in the EIS. Please see the
following separate Recreation Evaluation portion of this IPMP.

chedu e1

AfI cost estimates were developed taking into account direct labor, technical in-
direct, district overhead, and field travel expenses. It is estimated that 97 percent of the
funds budgeted for the environmental work tasks will be contracted, unless additional
FTE’s are allotted. Table A-3 and figure A-3 show a breakdowrr of the expected costs and
schedule in executing the necessasy environmental work tasks.
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TABLEA-3

Environmental Cost Ertimate

cost Schedule (FY) Work
Task ($1,000) Start End Performed By

a.NEPA compliance
b. Mussel survey of IWW
c. Impact evaluation of future traftlc

scenarios using NAVPAT
d. Tecfrnicd assistance from Louisville

District to run NAVPAT
e. USFWS support of NAVPAT
f. Site-specific sediment analysis

g. Water quality impacts of sediment
resuspension

h. Riprarian impacts of back erosion
i. Identify increased barge fleeting
j. Evaluate hydraulic changes due to

new locks or dams

TOTAL

1 U.S.ArmyEngineerDismict,St.Louis
2 CouldincludeotherFederalorStateagency
3 U.S.ArmyEngineerDistrict,hmiwille
4 U.S.FshandWddlifeService

2,600.0
300.0

500.0

85.0
80.0
80.0

165.0
120.0
150.0

120.0_

$4,200.0

91 96
91 92

92 94

91 94
92 94
93 94

91 93
91 94
92 93

93 94

CENCR, CELMJ 1
Advertised Bid

CENCR, CEORL3

CEORL
USFWS4
CENCR, ~dver-

tised Bid

Advertised Bid ~
Advertised Bid
CENCR

CENCR, +dver-
tised Bid
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RECREATIONAL EVALUATION

The Illinois Waterway is a significant recreational resource in the State of Illinois.
Increased tow traffic and degradation of natural resources may affect recreational use.
On the other hand, system improvements also may enhance recreational use. Preliminary
investigations and coordination during the reco nnaksance phase have indicated that
recreation USC.and facility data specific to the Illinois Waterway are not available. The
purpose of this evaluation is to determine the impacts of the proposed Illinois Waterway
navigation system improvements on the recreational significance of the system.

a. Compile an accurate comprehensive inventory of all recreation sites within the
Illinois Waterway corridor to include the number, locatio~ and types of facilities currently
available.

b. Identify these sites/facilities on a map.

c. Prepare, coordinate, and finalize Scope of Work (SOW) for surveys.

d. Perform recreational surveys to determine:

(1) Use - The types of activities being pursued the number of participan~
and the day-use hours or length of stay for overnight occupancy.

(2) Needs/Demands - The types of facilities or opportunities that are in
demand or needed but unavailable.

1 (3) Recreation Vahse - The participants’ %iIlingness to pay” for oppor-
tunities/services above and beyond those for which they currently pay.

e. Using the data gathered in paragraph c. above and data which are already
available in the PMS, perform an assessment of the impacts of various system improve-
ment options on recreation (“with” and “without action”) for NEPA compliance.

AU costestimates developed account for direct labor, technical indire@ district
overhead, contract estimates, and field travel expenses. The estimate takes into account
the data which may be available from the Environmental Management Project Economic
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Impact of Recreation Study and the LTRM Public Use component studies. If these data
are not available or do not provide the information needed for the assessment, the cost
estimate may be higher. The Second Lock POS does not include a recreation use analysis,
but rather addresses the physical effects of recreational boat effects on backwater areas.
Table A-4 shows a breakdown of the expected costs and the schedule for executing the
necessary recreation work tasks. It is estimated that 90 percent of the funds budgeted for
the recreation work tasks will be contracted, urdess additional FTE’s are allotted. Figure
A-4 graphically shows the expected schedule for each work task.

TABLEA-4

Recrwtwn Cost Estimate

cost Schedule (FY) Work
Task ($1,000) Start End Performed By

a. Compile inventory 3.0 91 91 CENCR
b. Produce site/facility map 2.0 91 91 CENCR
c. Prepare SOW 9.0 91 91 CENCR
d. Perform recreational surveys 180.0 92 96 Advertised Bid 1
e. Perform recreation assessment 6.0 94 96 CENCR

TOTAL 200.0

‘ CouldincludeotherFederaJorStateagency.
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CULTURAL RESOURCES EVALUATION

The IPMP for Cultural Resources Evaluation outlines the tasks required to fulfill
National Historic Preservation Act requirements at the feasibility study phase and address
impacts for the Illinois Waterway System EIS. Tasks to be contracted are indicated in the
following text and associated costs are shown in table A-5. The Rock Island District has
a very successful track record in contracting for cultural resource studies and has averaged
aPProxiIXMtelY$400,000armually for these types of studies.

Sccme and Work Tasks

Geomorphological landform modeling will be conducted using extant historical
documentation, soil informatio~ and known archeological site locations as well as avail-
able physical impacts data. The model will be used to develop a systematic stratified
sampling design to locate sites which maybe impacted by proposed site-specific construc-
tion and projected increased traffic on tbe system. Preliminary documentation will be
compiled to determine potential site-specific impacts to historic structures and submerged
resources. Using the above irrformatio~ a detailed SOW will be developed to procure a
systematic stratified sample survey of impact zones. The above tasks will be completed
in FY 91.

A historic properties inventory contract will be awarded to assess site-specific
construction zones identified at this point in the study as well as system impact zones on
one-haIf of the study area. This first half of the historic properties inventory will be
completed in FY 92.

A second historic properties inventory contract will be awarded to assess additional
site-specific construction zones not included in the FY 92 contract as well as system impact
zones on the balance of the study area. This balance of the systematic sample inventory
of historic properties will be completed in FY 93.

Using the results of the systematic sample inventones, a stratified sampling design
will be developed to evaluate the National Register of Historic Places (NRHP) eligibility
of the properties identified within the impact zones. The proposed evrduation design will
be developed into a SOW and coordinated with the State Historic Preservation Office
(SHPO), Advisory Council on Historic Preservation and interested parties. A contractor
will be procured to execute the first one-half of the required NRHP evaluations. The
above tasks will be completed in FY 94.

A second historic properties evacuation contract will be awarded to complete the
NRHP evaluations designated in tbe stratified sampling design. The results of the
evaluation studies will be available in FY 95.
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Using the above studies, avoidance, protection, restoration, and mitigation
strategies, will be developed for significant historic properties which will be adversely
impacted. A Memorandum of Agreement (MOA) will be negotiated with the SHPO and
the Advisory Council outlining the need for arty future studies or conditions. Preliminary
SOW preparation will be initiated for any folIow-on mitigation or evaluation studies
pursuant to the MOA. This will be completed in FY 96 for inclusion in the EIS.

Bud~etKchedul?

Table A-5 shows a breakdown of expected costs and the schedule for accomplishing
the necessary culturaf resources work tasks outlined above. The cost estimates reflect
direct labor and associated overhead, as well as all travel and contract costs. It is estimated
that 75 percent of the funds budgeted for the culturaf resources work tasks will be
contracted, unless additionrd FI’E’s are allotted. F@e A-5 graphically shows the ex-
pected schedule for each work task.

TABLEA-5

cost Schedule (FY) Work
Task ($1.000) start End Performed BY

a. Geomorpbological Iandform 60.0 91 91 CENCR, ~dver-
modeling tised Bid

b. Historic properties inventories 120.0 92 92 “
c. Second historic properties inventories 125.0 93 93 “
d. Historic properties evaluation 125.0 94 94 n
e. Second historic properties evaluation 125.0 95 95 “
f. Negotiate MOA with SHPO for future

studies 45.0 96 96 “

TOTAL 600.O

1CouldincludeotherFederalorStateagency.
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PUBLIC INVOLVEMENT

I. Inform the public and soIicit public response regarding the pubIic’s needs, vah.ses,
and evaluations of proposed sohstioms to increase capacity of navigation facilities on the
Illinois Waterway.

a.Identify those agencies, organizations, and individuals affected by or interested
in the elements of the feasibility study. Use the list of organizations and individuals
developed during the reconnaissance study as the basis for public involvement and
education in the feasibility study.

b. Establish, update, and maintain a computerized mailing list for the feasibility
study.’ Arrange mailings for the entire study mailing list or portions thereof.

c. Obtain a complete understanding of how navigation-related problems are viewed
by all significant interests through discussion with study team personnel and literature and
records review. Determine how extensive a public involvement program will be required,
which publics are likely to participate, and which techniques are most suitable to reach
these publics.

d. Determine, through initial public involvement activities, what the issues are and
how strongly the different publics feel about the issues, which publics see themselves as
affected by the problem(s) or possible solution(s), and what kinds of public involvement
are desirable or acceptable.

e. Design a comprehensive public involvement program for the feasibility study
which will be visible and understood by those who may participate. Provide visible links
between public comment and decision making to encourage the public to participate.

f. Ensure that the public involvement program is responsive to the level of interest
and concern exmessed by the rmblic. Monitor public inpu~ attendance at meetings, and
comments reg~ding me~ting-forrnats, scheduies, date;, and frequency. Survey-public
opinion regarding meetings, workshops, open houses, and other public involvement
techniques.

g. Develop the format for a periodic newsletter about the feasibility study progress
and prepare newsletters utilizing desktop publishing software.

h. Review existing materials and develop informational literature, including
publicity brochures, materials, and handouts.
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i. Prepareslideshowsdescribingthefeasibilitystudyandidentifyingkeyissues for
use at informal presentations to interest groups and other publics.

j. Prepare and organize formal and semiformal presentations to the general public,
community organizations, agencies, and others. Tailor presentations to the individual
interests and educational needs of the audience. Prepare slides, graphics, flipcharts, and
other visual aids as needed.

k. Organize and arrange public workshops and meetings to serve as the main
opportunity for a variety of public input on study interests and issues. Determine, arrange,
and prepare meeting formats, agendas, locations, times, dates, notices, and other
information materiafs. Arrange meeting facilities and materiafs, including meeting room
reservations, court stenographer, contract review, facility set up, registration materials and
table, and other related arrangements.

1. Prepare a camera-ready copy of an invitational notice to workshops and public
meetings. Arrange for printing and mailing of the invil.ational notice to all persons and
organizations on the study mailing list, or portion thereof.

m. Coordinate with the CENCR Public Affairs Office to report and react to the
media.

n. Conduct field trips as needed and appropriate.

II. Utilize content arrafysis techniques and automated measures to code, store, retrieve,
summarize, and display public comments in a systematic, objective, visible, and trace-
able manner maximizing information available to decision makers.

a. Summarize and store public comments and inputs using microcomputer software.
Assure that comments are addressed by appropriate personnel or offices and that no
comments or input records are misplaced.

b. Perform content analysis on all public comments and input received. Prepare
statistical assessments of comments received, viewpoints expressed, and support or op-
position to proposed alternatives.

c. Monitor the understanding of and support for the feasibility study by affected
elected officials, including representatives from the U.S. Senate, House of Repre-
sentatives, the Governor of Illinois, State legislators, locaf governments, drainage districts,
and others.

d. Monitor the understanding of and support for identified alternatives and any
required mitigation by elected oftlcirds, Federal, State, and local governments and agen-
cies, drainage districts, businesses, interest groups, and others.
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e. Identify potential controversy, public opinio~ and study input to allow the study
team to be prepared for potentiaJ comments at public meetings, and assure that the study
will answer the public’s concerns.

f. Prepare a summary of public comments on the alternative plans to increase
capaci~ on the waterway including any required mitigation. Prepare an analysis of the
publics that see themselves as affected and the issues as viewed by them.

g. Distribute summary of public comments received and analysis of content analysis
data to all study team members for informational purposes and responses as appropriate.

h. Utilize content anrdysis data to evaluate alternatives focus on tbe impacts most
important to the publiq modify alternatives (when possible) to be more publicly accept-
able, and develop feasible and responsive mitigation measures.

III. Identify the advantages and disadvantages of existing and alternative institutional
structures as they affect and are affected by alternative plan implementation.

a. Identify and catalog existing organizations, their autbonties, geographic boun-
daries, coordination, management and personnel structure, financing methods and
capabilities, and interagency and interjurisdictional coordination mechanisms.

b. Identifj the various organizations’ views of the study objectives and alternatives
through review of public input and content analysis data.

c. Define actions required from affected institutions (organizations and processes)
to implement the proposed alternative(s).

d. Identi~ specific considerations relative to the existing institutions and potential
changes to them as a consequence of plan implementation including functional respon-
sibility and authority, local and state water development plans; jurisdiction and land
acquisition, interagency coordination, cost sharing state water development budget
priorities and appropriation levels financial Capabilities reallocation of income and profit
between private, public, local, and state institutio~ and effects on tax base, property, and
industry.

e. Provide information regarding the financiaf, political, and sociaf trade-ofi
required of each institution with the implementation of the proposed alternative(s).

f. Prepare an assessment of the overall irrstitutionaf support or opposition to the
study and the proposed aftematives for use h-rthe decision-making process.
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IV. Prepare report text.

a. Prepare a public involvement appendix for the study environmental impact
statement.

b. Provide a summary of the public comments received, including a statistical
assessment and tally of said comments. Document the content analysis procedures used
to summarize public comments.

c. Document all public comments received or expressed as part of the Public
Involvement Appendix for the feasibility study, with the study team providing responses
or answers as appropriate.

BudeetlSc hedule

AH cost estimates developed take into account direct labor, technical indirect,
district overhead and field travel expenses. Table A-6 breaks down the expected costs of
executing the necessary economic work tasks. Figure A-6 graphically shows the expected
schedule for each work task.

TABLEA-6

Public Involvement Plan Cost Estimate

cost Schedule
Task ($1,000) Start

(FY) Work
End Performed By

a. Inform the public and solicit public
response regarding the public’s needs,
values, and evaluations of proposed
solutions to increase capacity of
navigation on the Illinois Waterway 58.0 91 96 CENCR

b. Utilize content analysis techniques in
to maximize information available to
decision makers 32.0 91 96 CENCR

c. Prepare text for report 13.0 91 96
d. Travel

CENCR
10.5 91 96 CENCR

e. Public meetings 2.5 91 96 CENCR
f. Other significant costs (i.e., computer,

photo-reproductio~ printing, etc.) 10.0 91 96 CENCR

TOTAL 126.0
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ENGINEERING

The engineering requirements for this study cover a wide range of disciplines:
surveying, hydrology/lrydrarrlics, geotechnical, desig~ and cost engineering. The develop-
ment of the engineering plan has been divided into two stages: (1) provide the preliminary
engineering required to narrow down the viable alternatives, thereby identifying the NED
plan and (2) accomplish the necessary detailed engineering analyses and estabIish the
baseline cost estimate for the selected project. It is estimated that 50 percent of the funds
budgeted for the engineering work tasks will be contracted, unless additional ITE’s are
allotted.

SURVEY ASSESSMENT AND REQUIREMENTS

The initial survey work will encompass a review of all available survey data for the
site. Once survey data gaps are identified, preliminary site surveys can be accomplished.
During the second stage of the study, detailed surveys of the selected site will be under-
taken. [n addition to the survey work, preliminary right-of-way drawings wiIl be
developed.

t/Schem

All cost estimates developed take into account direct labor, technical indirect,
district overhead, and field travel expenses. Table A-7 breaks down the expected costs
of executing the necessary surveying work tasks. Figure A-7 graphically shows the
expected schedule for each work task.

TABLEA-7

Surveying Cost Estima/e

cost Schedule (FY) Work
Task ($1,000) Start End Performed By

a. Initial site surveys 10.0 91 91 CENCR
b. Detailed surveys of selected site ~ 92 96 CENCR, ~dver-

and preliminary ROW drawings tised Bid

TOTAL 110.0

1 CouldincludeotherFederaJorStateagency.



IL
L

IN
O

IS
W

A
T

E
R

W
A

Y
N

A
V

IG
A

T
IO

N

SU
R

V
E

Y
SC

O
PE

O
F

W
O

R
K

SC
H

D
U

L
E

T
A

S
K

S
F

Y
91

g
F

Y
92

F
Y

93
F

Y
94

F
Y

95
F

Y
96

In
it

ia
t

si
te

L
su

w
ey

s
&



Initial Project MeurugernentPlan A-31

HYDROM3GIC AND HYDRAULIC EVALUATIONS

During the preliminary stage of the study, a thorough literature and data search of
hydraulic information pertaining to hydraulic impacts of new lock structures on the Illinois
Waterway and/or similar waterways is to be accomplished. It also is anticipated that
preliminary hydraulic analyses will include TABS2-Sediment Distribution Analysis and
bendway analysis.

The hydraulic evaluation and assessment throughout the second stage of the study
will include: (1) numerical and physical modeling, (2) riprap design, (3) cofferdam design,
(4) regulation plan revisions, (5) hydraulic design of lock structure, and (6) impacts to
water surface profiles.

All cost estimates developed take into account direct labor, technical indirect,
district overhead, and field travel expenses. Table A-8 is a breakdown of the expected
costs in executing the necessary economic work tasks, and figure A-8 graphically shows
the expected schedule for each work task.

TABLEA-8

Hydrologic ond Hydroulic Cost Ertimate

cost Schedule (FY) Work
Task ($1,000) Start End Performed By

a. TABS2-Sediment Distribution Analysis 60.0
b. Approach and bendway analysis 30.0
c. Numerical and physical modeling 150.0
d. Riprap design analysis 10.0
e. Cofferdam design 30.0
f. Regulation plan revision 20.0
g. Hydraulic design of lock structures 130.0
h. Assess impacts to water surface 60.0

profiles
i. Preparation of appendix for report 10.0

TOTAL 500.0

91 94
91 94
94 96
95 96
95 96
95 96
93 96
93 96

96 96

CENCR
CENCR
WEs 1
CENCR
CENCR
CENCR
CENCR, WES
CENCR

CENCR

‘U.S.ArmyEngineerWaterwayaExperimentStation
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GEOTECHNICAL EVALUATIONS

As is the case with all the engineering elements, a preliminary literature and existing
geotechnical data search will be conducted. This will be followed in the second stage of
the study with detailed geotechnical analyses. These analyses will include: (1) extensive
foundation investigations, (2) pile load tests, (3) instrumentation (4) seepage computa-
tions, and (5) ’establishment of analysis and design values.

Schedti

All cost estimates developed take into account direct labor, technical indirect,
district overhead, and field travel expenses. Table A-9 breaks down the expected costs of
executing the necessary economic work tasks. Figure A-9 graphically shows the expected
schedule for each work task.

TABLEA-9

Geotechnicaf Cost Estimate

cost Schedule (FY) Work
Task ($1,000) start End Performed By

a. Extensive foundation investigations 100.0 94 96 Advertised Bid ~
b. Pile load testing 50.0 94 96 Advertised Bid
c. Instrumentation analysis 50.0 93 96 CENCR, ~dver-

tised Bid
d. Seepage computations 50.0 92 96 CENCR
e. Establishment of analysis and

design values 145.0 92 96 WES

TOTAL 345.0

1CouldincludeotherFederalorStateAgency.
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DESIGN EVALUATIONS

The first stage of the study will entail developing alternatives for the selected study
area and provide preliminary project design. This will allow the elimination of alterna-
tives, resulting in the selected plan.

During the second stage of the study, detailed design efforts of the selected project
will be accomplished. Design evaluations, assessments, and evaluations will include: (1)
structural analysis, (2) electrical/mechanical inpu~ (3) research state-of-the-art design
procedures, (4) quantity computations, and (5) preparation of drawings for the report and
in detail to allow for use in the Plans and Specifications phase.

All cost estimates developed take into account direct labor, technicrd indirect,
district overhead, and field travel expenses. Table A-10 breaks down the expected total
costs of executing the necessary design work tasks, and figure A-10 graphically shows the
expected shcedtde for each work task.

TABLEA-10

llesi~ Anofysir Cost Estimute

cost Schedule (FY) Work
Task ($1,000) start End Performed By

a. Provide preliminary project designs 250.0 91 91 CENCR
b. Structural analyses 2s0.0 91 96 CENCR
c. Electrical/mechanical input into design 350.0 94 96 CENCR, +dver-

tised Bid
d. Research state of the art design

procedures 85.0 91 94 CENCR
e. Quantity computations 50.0 93 96 CENCR
f. Prepare drawings for the report 1000 91 96- CENCR

TOTAL 1,085.0

1CouldincludeotherFederatorStateagency.
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COST ENGINEERING EVALUATION

During the first stage of the study, cost estimates for several alternative plans will
be refined. These preliminary cost estimates will be used to determine feasibility of the
plans and the final recommended project or portion of the plan.

Once the selected project has been identified, the cost estimates will be developed
in detail and in consideration of the code of accounts. The ultimate product will be a
baseline M-Caces cost estimate for the recommended project.

Afl cost estimates developed take into account direct labor, technical indirect,
district overhead, and field travel expenses. Table A-1 1 is a breakdown of the expected
costs of executing the necessary cost engineering work tasks. Figure A-11 graphically
shows the expected schedules for each work task.

TABLEA-11

cost Schedule (FY) Work
Task ($1,000) Start End Performed By

a. Preliminary alternative cost estimates 10.0 91 91 CENCR

b. Baseline M-CACES cost estimate for
recommended project 220.0 92 96 CENCR

TOTAL 230.0
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U.S.Fish and Wildlife Service
1830 SecondAvenue

Rock Island,Illinois61201

August1990

B-1



h RCPIYRefer[o

United States Department of the Interior
■

TM-2——n~ \D;[;:_
Fish and Wl]dlifeService 11—

Rc4 IslandFieldOfice(ES) ~
1830 SecondAvenuq Second Floor

RockIsland,Illinois61201
mm

COM : 309/793-5800
FTS : 782-5800

AugUSt 29, 1990

Colonel John R. Brown
District Engineer
U.S. Army Engineer District

Rock Island
Clock Tower Building, P.O. Box 2004
Rock Island, Illinois 61204-2004

1 Dear Colonel Brown:

I In accordance with our transfer fund agreement, we have completed
the enclosed Planning Aid Report for the Illinois River and
Waterway Navigation Reconnaissance planning.

Conuress has designated the Illinois River and Waterway as a
cor,ponentof the Upper Mississippi River System, a nationally
significant ecosystem. Our primary concern in these navigation
studies is the potential effects to fish and wildlife from any
increases in commercial navigation traffic. Although the U.S.
Fish and Wildlife Service has raised this concern to the Corps of
Engineers on numerous occasions in the last 20 years, the
environmental effects of any increases in navigation traffic
remain largely unknown. . .

The potential for significant impacts are gre~t on the Illinois
River due to the narrow channel, fine sediments, and importance
of main channel and channel border habitats to aquatic resources.
Understanding the effects of tow movement on the Illinois River
is especially important due to the improving nature of its water
quality. The effects or potential limits that may be placed on
this ecosystem as a result of increases in commercial tow traffic
need to be defined.

The following recommendations should be completed as a part of
the feasibility study. All should be initiated as soon as
possible in order to complete feasibility planning in a timely
manner. Most important among these recommendations is the
completion of the St. Louis District Plan of Study which iS
necessary for us to complete our Fish and Wildlife Coordination

f this
ng. In

Act requ~rements. Any ~urther delay in implementation (
study will only serve to delay future feasibility plann.
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addition, we are concerned that programs to address measures to
avoid and minimize impacts of tow traffic is largely being
ignored by the three districts on the UMRS. This program was
agreed to in the Recor,ds of Decision for the Lock and Dam Major
Rehabilitation Program and the Second Lock at Lock and Dam 26.

Strides should be undertaken to implement this program
immediately.

The recommendations are divided into several categories.

l; DATA COLLECTION AND IMPACT ANALYSIS FOR SITE SPECIFIC EFFECTS

a. Conduct a sun?ey of freshwater mussels and other
benthic invertebrates within one mile of each lock and
dam or proposed construction area.

b. Conduct a bioassay of the sediments within one mile
of each lock and dam or proposed construction area.

c. Determine dredging requirements and sediment quality
at each site proposed to be dredged. Identify disposal
alternatives. ,.

d. Determine changes in river hydraulics for each
proposed alternative.

e. Evaluate riparian effects including bank erosion
from tow operation for each proposed alternative.

2. DATA COLLECTION AND IMPACT ANALYSIS FOR SYSTEMIC EFFECTS

a. Complete the St. Louis District Plan of Study.

b. Assess potential effects on bank erosion from
increases in tow traffic and resulting riparian
effects, including bald eagle perches, =colonial nesting
areas, mudflat shorebird use, furbearer dens, and
catfish spawning habitat.

c. Complete a freshwater mussel survey of main channel
and channel border to identify beds and assess
condition.

d. Complete the resource inventory of the Illinois
River and Waterway including identification of
significant resources in Alton Pool.

e. Adapt Louisville District Navigation Predictive
Analysis Technique (NAVPAT) or similar model to
Illinois River to assess relative differences of
planning alternatives and potential mitigation
alternatives, if required. Assumptions need to be

2
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evaluated and validated for Illinois River. Note: an
economy can be achieved by addressing main channel and
channel border habitats in the habitat appraisal guide
work being done by the District.

f. Complete bioassays of the sediment quality of the
Illinois River, and potential effects of increasing
suspended sediment concentrations, particularly in
areas where the main channel width may expand due to
increased traffic and passing requirements.

g. Identify potential barge fleeting needs in each pool.

h. Assess the potential for accidental spills from
increasing traffic or induced development.

i . Determine recreation use of the Illinois River by
the contingent valuation method and assess potential
effects from increasing navigation including
constraints on recreational lockages.

j- Complete a systemic Environmental Impact Statement
to address the potential effects of increases in
traffic. This EIS should include the potential
cumulative effects of not only navigation traffic but
also hydropower, pool raises, and channel maintenance
activities. It should also address the effects of
induced development and increases in barge fleeting.

3. ENDANGERED SPECIES COORDINATION

a. Conduct a biological assessment on the potential
affects to the bald eagle, Indiana bat, lakeside daisy,
and decurrent false aster.

b. Evaluate the need for formal consultation in
accordance with Section 7 of the Endangered Species Act
of 1973, as amended.

4. LONG TERM EN”i-lANCEMENT  STRATEGY

a. Compile all public natural resource management goals
for the Illinois River and Waterway.

b. Identify common goals and objectives and any
additional goals necessary to achieve a functional
floodplain river system and a healthy ecosystem.

c. Develop a comprehensive vision and long term
management and enhancement strategy for the fish and
wildlife resources of the Illinois River and Waterway

 3  
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with identification of action items that may be implemented
by the Corps of Engineers or other Federal and State
agencies.

3. COORDINATION

a. Continue coordination with the Rock Island Field
Office to address the above considerations.

b. Ensure active coordination by the Illinois
Department of Conservation. A feasibility study of
this magnitude will require close coordination with
IDOC, particularly with regard to the long term
enhancement strategy. Howeverr its personnel and
funding resources to provide such assistance is
limited. The Corps should be prepared to fund IDOC
work.

c. Contract with the Illinois Natural History Survey
(directly or through cooperative agreement) to initiate
the long term enhancement strategy.

d. Request and fund assistance from the Long Term
Resource Monitoring Program to collect data as
required, and to address the long term enhancement
strategy through use of resource trends data being
collected by the Havana Field Station.

e. Coordinate sediment quality analysis with the U.S.
Geological Survey National Water Quality Assessment
Program underway for the upper Illinois River basin.

f. Devote staff time to a program to avoid and minimize
the effects of tow traffic.

9. Keep the Inland Waterways Users Board up to date on
environmental analysis and planning requirements.

We would like to express our concerns for the proposed schedule
for future feasibility planning. We understand that the Office
of the Chief of Engineers has mandated that feasibility planning
be accomplished within three years. We believe this is an
unrealistic schedule considering the importance of the Illinois
River and the magnitude of additional information that needs to
be collected in order to make a sound choice among alternatives.
For instance, consistent with our position on the Second Lock at
Mel Price Locks and Damr we will be unable to complete a final
Fish and Wildlife Coordination Act Report on any feasibility
study resulting from the Illinois River reconnaissance studies

4
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until the St. Louis District Plan of Study is completed. We
recommend that you facilitate discussions among interested
parties, including industry representatives and environmental
organizations, to work out a planning schedule that all can
subscribe to.

If you have any questions, please contact me or Gail Carmody.

~incerely,

bwe?=Nelson
Field Supervisor

cc: Illinois Department of Conservation (Lutz, Bertrand)
Plan of Study Team
American Waterways Operators (Smith)
Izaak Walton League (Hansen)
Sierra Club (Ettinger, Hulsey)

GC :hw
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I. INTRODUCTION

The Corps of Engineers has initiated two reconnaissance studies
to address future strategic planning for the Upper Mississippi
River SyStem (UNRS). One study will be done for the Illinois
River and one for the Upper Mississippi River. This report
addresses the Illinois River study only.

The Illinois River and Waterway is the major tributary river in
the UNRS (figure 1). The Congress has designated the UMRS as a
nationally Significant eCOSyStem in Public Laws 99-88 and 99-662
and mandated that the rivers be managed to balance navigation and
environmental interests.

The Illinois River has had a long history of navigation
development. Between the 1840’s and the 1920’s, numerous
alterations were made to the river to assist navigation. By 1940
the Corps of Engineers completed the existing nine-foot
navigation project on the river that includes eight lock and dam
complexes. Now there is a need to identify commercial traffic
delays and other navigation inefficiency. This analysis will
help to define site-specific capital investment alternatives to
meet future navigation traffic projections. These alternatives
will be identified by site in a priority order. Nonstructural
efficiency measures also will be an important component of these
studies.

The purpose of the reconnaissance study is to determine if there
is a Federal interest in making capital improvements to the
existing system. In addition, environmental objectives will be
pursued to ensure that commercial navigation and environmental
concerns receive equal consideration during the planning process.
The reconnaissance report will identify potential new locks,
dams, guidewalls, or operating procedures, to name a few, that
could be addressed in detailed feasibility planning. It is
during the feasibility stage that an environmental impact
statement would be prepared and specific enhancement
opportunities identified.

The purpose of this Planning Aid Report is to identifif fish and
wildlife related problems, needs, and opportunities as they
relate to the Illinois River Navigation study. It includes a
general appraisal of the study area, identification of
significant resources, potential site specific impacts, potential
systemic effects, data gaps, methods to complete impact analysis
and mitigation planning, potential enhancement measures, and
recommendations for feasibility planning.

This report is submitted in accordance with the provisions of the
Fish and Wildlife coordination Act (48 Stat. 401, as amended: 16
U.S.C. 661 et seq.) and the National Environmental Policy Act Of
1969, as amended. It has been reviewed by the Illinois

1
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I

Department of Conservation, and a letter of comment is included
as Appendix A. Because of the potential precedent-setting nature
of this report’s recommendations on the upcoming Upper
Mississippi River Navigation studies, we requested comments from
the Iowa, Minnesota, and Wiscmsin Departments of Natural
Resources and the Missouri Department of Conservation. Letters
received are also included in Appendix A.

II. FISH AND WXLDLIFE RESOURCES
WITHOUT THE PROJECT

The Illinois River and Waterway is characterized by urban
sections, narrow glacial valley sections, and broad floodplain
sections. It consists of 331 navigable miles. The river portion
includes the Illinois River from it’s confluence with the UMR
upstream to its confluence of the Kankakee and Des Plaines
Rivers. The waterway portion includes the Des Plaines River, the
Chicago Sanitary and Ship Canal, the Calumet-Sag Channel, the
Chicago River and the Calumet River.

11.A. HABITATS

The river consists of over 86,OOO acres of open water and wetland
habitats and 26,000 acres of terrestrial habitats (Table 1) in
the unleveed floodplain. However, these numbers are incomplete,
because no habitat inventory has been completed for the Alton
Pool . Due to extensive backwater lakes, about 52% of the aquatic
area consists of backwaters and side channels.

11.A.1. Aquatic Habitats

Aquatic habitats are those open water and wetland areas that have
a defined water boundary at a reference stage. Aquatic habitats
are the foundation of the aquatic ecosystem. Important aquatic
resources include fish, freshwater mussels, invertebrates, and
aquatic plants.

An aquatic habitat classification system for the UMRS, including
the Illinois River, has been developed by the Long Term Resource
Monitoring Program (Wilcox, in preparation). It is based in part
on the scheme developed by the Upper Mississippi River
Conservation Committee (UMRCC) (Rasmussen, 1979) . Wilcox
expanded the UMRCC classification to include the unpooled river
(ESE, 1982) and to be consistent with the classification used on

I the Lower Mississippi (Cobb 1989).

B32



Table 1.

Channe[
Border

Secmdmy
Channel

Wckw,te,

River
Lake%

Tai(-
..,..s

Vet lard

Alto
?@i_

1571

. .

. .

246

3184

. .

562

Total acres of aquatic and.terrestrial habitat of the
Illinois River (Bellrose et al. 1977).

3911 52S2 721 1162 803 261

13a3 15515 1890 625 1175 124

381 546 364 139 92 . .

261 . . . . 21 . . . .

23500 15065171 338 943 2

39 71 3.9 65 79 19

2673 2fd2 -- 10 147 9

13691

21272

1526

528

43203

311

5&a3

Total
Aqwxic 5563 32643 38961 31@8 ?360 3239 1.S5 EMIL

TERRE27RlAL

F.rest 4529 4591 4774 -- 9 t.6 . . 13969

Crass lacdsl.
Forn(ards 361 -- . . . . . . . . . . 361

ShrubLamls 1L7 -- . . . ., . . . . 87 236

~ti&F::S2 L29 4621 2069 -- .- . . . . 7099

A9ric.Lrurat 2367 2 1039 -- L90 . . . . 3878

De.el.3ped 271 59 257 -- . . . . . . 587

Te?,es.
Criai 80@4 6652 6070 -- 46 67 26108

Totai
Acres in
Swdv Area 1%47 3noo 45031 31M 2859 3283 542 112522

‘Only first 13 miles of Alton Pool inventoried by Hagen et.
al (1977). Main channel, channel border, and tailwaters
combined.

2Dueto their temporary nature, mud flats are not included
in totals.
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Aquatic habitats (table 2) on the Illinois River include:

Mein Chmd
The main channe[ conveys the. mnjority of :he river discharge, acd in mast reaches, includes the
navigaticm channe(. Ooucd?rlesof the wln ch?fmet are the awrent shore ilnes (c$fwent shorelines
are the land/W3ter bc.ucdarles v)slb[e fran aer]al #vatos taken at ? refermce ~WeI of river
discharge), straight (ines across the maths of secondary and tertiary channe~s, ard a(ong the top
of Inundated pc.rti~s of the natural bankiine. The real” channel aquatic areas inc[udes the gated
secticns of the navigation dams and the taituater areas. Tai~water areas are included in the main
channet category, uhl (e recognizing that there are uaique microhabitat conditions in the taiinater
areas downstream of the navt gat 1on dam.

Maviqat ion Channe L
The navigation channe{ is the desigmte3 navigatim, corridor rtarked by channel tuoys. In reaches
where buoys are. not used, the center~ine of the navlgaticn channel is defined by lights ard daymarks
on shore that I Lots use to navigate.

“R
The navigation chamet on wst of the UJ4RSis 91.4 m (300 ft)

wide in stratg t reaches artd 152.4m (500 ft) feet wide in kerds. The navigation channe(s in the
uwr POO(S of the UMRS and trltutary waterways are ~rrmmr. The navigation channel extends
through the locks at each lock and dam. The i%av!gatlon channe~ is usual~y i“ the ruin chatme(, tut
in sane reaches, the navigation charne~ is Located in .seccmdary channe (s.

Chanmd Border
The charnel b.arder is the area tetween the ttavigati+m channel ard the river bank. Boundaries of the
charnel tarder are the awrent shorelines, the navlgati.m charme[ buoy line, straight Lines across
;~:emurhs of secordary and tertiary charme[s, and along the iinmdared portions of rhe naturat bank

~
Uing dam are scone and brush channet training structures that extend Iaterat [y into the rein ard
secordary channe[s to concentrate flow into the navigation channet. The Lmundaries of wi~ dam
areas are defined by p:oximicy to wirp dam structures. The Ianduard boundaries are the a~rent
shore( ayes, ard. a tong in.rdated POrt IC+M of the natural bank line. The upstream and downstream
boudar!es of wing dam areas are paral let to, ati 50m fr.an the wing dam scr.ctures. The. ri.erward
hhar~es, are, %rwtiicular across the riverward end of the uing dams. There are few Nlng dams on
the llIIIW!S River.

-m are stone ard brush charnel trai”irq Strwtures that were Imi(t across channeks to
cot!antr ate ft.. into the navigation charmet.
50 m upstream and d...stream of the structures.

8cundaries of c~osi”g dam areas are Para[(e( ~ith and
Uhere closimg dams are c~ose to the main channet

tarder, the ups:ream ko.r!dary is across the mouth of ~he chamek. The i?teral @ndarie~ are the
.Wrenr shorei Ines of the channet.
SLough.

Cme c[osing dam IS known on the Itilnois River at SIX Mi[e

Revetted bsnk
Revetled h nks are the arnwred sh.arel ines of the win ard secondary charnels. Revetment is rock
riprap or .rticu [at* concrete mars. Limited (mgths of shore( ine uith concrete or steel LmJkheads
or paved levees are lnc[tied ln this category. In sane locations, bank revetmmt is no Longer
cotwected to shore. 8omdaries of reverted bank areas are the a~re”t $h.arei i“., the Upstream and
downstream (imits of the revetment, ard a long riveruard, FWat Let to, end 15 m frc.n the apparent
shorelim. for revetments that are rm [onger cormected to shore, the shoreward bcurdary of revetted
bank areas is a kine para(lei to and 15 m frcm the top of the remaining revetment nwterial.

Secordary channe[
Secordary channe(s are Large channe(s that carry less f[ow that the main channe~. Boundaries are
the wparent shorelines, straight tines at the upstream and downstream Limits of the .Fwrenc
shorelines where secondary channe(s cwnect with the main channei.

m
Sarucars are flat-sloped areas within the main ard major secordary channels that are characterized
by sad. suh$trate. Satibars have side slopes of less than ?v:6.67H, are .xrrpietely Subrged at the
5-year exceedence frequency discharge, and are n-at comectd m shore at the reference river
discharge (evel. Port ions of satxibar areas emergent at the reference river discharge are
unvegetatd.

Tertiary channe(s
Tertiary charnels are snm[ ( channeis less than 30m uide. The lateral boundaries of tertiary
chafme(s are the apparem shorelines. The WStream and dotmst ream 1imits of tertiary channets are
straight lines becueen the upstream and downstream limits of the apparent shore ~ines.
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TabLe 2. An aquatic habitat classification system for the Upper nississi~i River system (Ui(cox, in
preparation).

Aquatic Areas

Channel

Main channel

NavigatiwI channel

Sandbar

Channel border

Natural bank sleep

Natural bank gradual

Revetted bank

Wing dam

Closing dam

Seccadaiy channel

Navigation channel

Sandbar

Channel bcfder

Natural bank cteep

Natural bank gradual

Revened bank

Wing dam

Clos, ng dam

Teniary channel

Excavated channel

Backwater

Contiguous

Floodplain lake@

tiandmed channel Iakee

Tributary delta lake6

@f3ral levee lak06

Scour channel lakes

Floodplain depression lakes

Borrcw pile lakes

Other man-made 18kes

Flccdplain shallow aquatic

Impounded

Isolated

Flxxlplain lake8

Abandcmed channel lakes

Tributary delta lakes

Lateral levee lakes

Scour channel lakes

Floodplain depression lakes

Borrw pits Iakeo

Other man-made lake6

Floodplain shallow aquatic

Microhabitat c~ditl~g

Depth

Currant

Velccity

Turbulence

Temperature

Di*dved oxygon cwcentration

%~ndod wlids conC9nt1ati0n

Light

Sub61rale

Rock

Gravel

Sand

Sillfclay

Organic

cover

Submer6ed aquatic vegetaliol

Emergent aquatic vegetation

Flccded terrestrial vegetation

Gra668d6edge8

Brush

Forest

Overhanging trees

Woody debri6

Overhanging bank

i+xk

Man-made structures
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Tritutary channels
Triturary channeis are channe[s of triLWtary streams amd rivers. The 1ac-dward taundary Is the 1ine
where the tritwtary crosses the stdy area bot.mdary. The Lateral boundaries are the awarent
shorelines. The river.ard timits of tritutary ( inc[udln9 distributary) channets is a ( ine draw.
across the dmmst ream limits of the awrent shore ~ines.

Excavated channe(s
Excavated channels are nnn-m.sde chame~s with flowing Uater.

%&!%% areas are Large, mmt(y OF+” .ater areas located in the downstream sectiom of the
navigation poo~s. The d?unst ream boundary of ifqmmded are.ss are thenavigation dam ad c~ecting
dikes. Landuard kautiar!es are the apparent sh?rel in-es or are the bourdarles of other aquatic
areas. uPstream ~u~ar!es are 9e.era L(y with !s(amds ard floodplain shat low aquatic areas.
Riveruard bourdarles are channet border areas.

Backwater
Backuater areas are a( L aquatic areas other than charnels.

Conti.auous. Iso(ated
Cont~guous ream hydraulica(ty comect~ by surface gravity f(ou at reference river discharge. For
y~P9 PJrWses, COnt 19u0Us means having ai=?armt surface water connection with the rest of the

Iso(ated means having no hydraullc c-ticn by surface gravity flow at refer.mce river
dischar9e. For rq+lng purposes, ls.iat& means having no a~rent swface water connection uith
the rest of the river.

F[ocdp[ ain sha[ [.. aquatic
F(ocdp Lain shai low aquatic areas are pertions of f L.cdpL ain inumdated by the mvigat ion dams that
are mat part of any, channets or flocdp( ain takes. Flcdplain shattobi aquatic areas are sha(lou
areas usuak [y containing a rrasaic of opm water and emergem veg:taticn interspersed wrong islatis.
The E.xndaries of these areas are defined by the apfwent.shorelines and by other agUati C areas.
Boundaries of f [oodp( ai. sha{ low aquatic areas are often Irregular: L!here f lccdp[a, n shallow
aquatic areas grade into impounded areas, the boundaries ui LL be [lnes connecting the downstream
parts of is~mds or peninsulas across the ftoodptain.

F(ocdc.lain lakes
Ftoc.lplatn (akes are disrincc lakes fo.md by fluviai processes or are marmmde.

Abar.+a.ed Channel Lakes
Abandcmed chamwt takes are oxbow Lakes f.arned by mmnder cutoffs, Lakes formed by point bar
cutoffs, and Lakes formed by av. ksi.n (lakes formed by a major shift in channe( course). Boundaries
are rhe appar.enr shore+ i“es. for cent $g.ous ahmdoned chatme[ takes, to downstream tvundary Is a
I im that IS a cone inuat ion of the +parmr s.horekine of the take. Abandon& channel takes vary
greatly in size. Shape of mxt abandoned charme( takes reveais their origins as former charme (s.

Tritutary delta \akes
Tributary delta lakes are formed by the trititary de~tas ipmnding a( t or part of the f Lo@Pl ain
upstream of the mouth of the tritutary. Boundaries are the awrent shorelines. For c0nC19U.Us
tributary delta lakes, the ri.erward bmdary is where the (usuakkv downstream) end of the take
joins a chmnet. The baurdary is a line that is a continuation of the apparent shoreline of the
channe(.

Scour channet [akes
Scow ch.mel I ak.es are formed by the sco.ri ng of paint bar sua(es during h i gh f I ows. SCOUr channet
Lakes are generak (y srrak ( and crescenr-shap?d. Most of these squat ic areas are isolated.
Boundaries are the apparent shorelines. Uhere contiguous, the connecting taundary is a Line across
the downstream Limir of the apparem sh.are( ims.

Flocdp[ ai” depression Lakes
Ftc.capl ai” depression Lakes are gmera[ iy large, shal(ow water bcdies formed by uneven aggravation
of sediment o“ f[ocdpt aim during ftocds. This type of take has eve” shorelines (1 imited shore(ine
deve(qm.ent), and a shal (OW basin of even depth. Mostof these (akes are large? than 100 hecrares
(247 acres). Boundaries are the apparent shorek ines. Uhere c.nt I gtmus, the connect I ng bmn!dary is
a Line across the I intits of the apprmt shore ~ines.
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Borrow oits
Borrow p! ts are mm-made water bcdies where mater ia( was excavated for levee or dike cmast ruct im.
The bwrdaries are the a~rem shore ~in.ss, or the limits of e.xcavati o”. Most tarr.aw pits are
Fral(e{ amd immediately adjacent to dikes or levees.

Man-made \ake
These aquatic areas are crested by dikes or levees (mx the main navigation dams and dike systems)
or by excavat i.”. The bwrdaries of man-made lakes are the a~re.t shore{ i“.%, and where
cent i guous, the ccmnect ing boundary is a Li ne across the 1imi ts of the a~rent shorelines.

The relative importance of each of these habitats to aquatic
species is one of the objectives of the EMP Long Term Resources
Monitoring Program. The Havana field station is collecting data
specific to the La Grange pool.

11.A.2 Wetlands

Wetlands can be considered those zones of transition from open
water to terrestrial habitat. There may be some overlap with the
a~atlc habitats described above. Frequently flooded areas of
this type support prolific populations of wildlife because of
their cover diversity, available food, loafing and escape cover
and breeding habitat. Species relying on this cover type
include, fish, ducks, coot, rails, bitterns, herons, egrets,
numerous songbird species, hawks, winte::ing eagles and osprey.
Many species of invertebrates, amphibians, reptiles, and
furbearers including muskrat, mink, fox, raccoon{ opossum, beaver
and otter are found in marshlands. In fact, Illinois River
marshlands produce and sustain higher numbers of wildlife than
any other habitat category.

The U.S. Fish and Wildlife Service (USFWS) has devised a more
specific classification system for wetlands and deepwater
habitats (Cowardin et al., 1979). The structure of this
classification system is hierarchical, progressing from systems
and subsystems at the most general level to classes, subclasses
and dominance type. It can be used to further classify the
amatic habitats delineated above, but is especially useful for
classifying marshland or wetland habitat.

For purposes of the USFWS classification scheme, wetlands must
have one or more of the following three attributes: (1) at least
periodically, the land supports a predominance of hydrophytes
(water loving plants); (2) the substrate is predominantly
undrained hydric soil, or (3) the substrate is nonsoil and is
saturated’ with water or covered by shallow water at some time
during the growing season of each year.

Wetland systems encountered on the Illinois River are either
palustrine, lacustrine or riverine. For example, bottomland
forests found throughout the Illinois River would be classified
as palustrine, broad leaf deciduous forested wetlands. These are
generally seasonally flooded (water regime), by circumneutral
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water (water chemistry) and have developed on organic soils. A
submergent aquatic plant bed in the river may be classified as a
riverine, rooted vascular aquatic bed wetland. A lotus bed in a
backwater slough might be classified a lacustrine, littoral,
rooted vascular aquatic bed wetland. A cattail marsh might be
classified as a palustrine, persistent emergent wetland.

11.A.3. Terrestrial Habitats

Terrestrial habitats are not normally inundated by water, but
some may be inundated for part of the year. ‘They include
bottomland and upland forests, agricultural lands, grasslands or
forblands, shrublands, developed lands, and sand and mud flats.
Again there is some overlap with the habitats described above.

Botrcdard Forests or Forested Wet lards of the 1 ~~inois River are greatiy reduced in size fran their
histortc prcmIneme. Most have been Largely cmverted to agricultural fieids.

1. revieuing 16 represe. tacives forests, ?favera et al. [1980) fcund that silver maple accounted for
61 .4X of the basat area. Cottonwood, ash SW., and elm sp. accounted for an overa([ average of
1~.8!4, 5.3?4, and 4.ax respect ive~y. They stated that ,,the Majestic, fruitfu~, ad diverse pecan and
Pt. oak Sta~S once prevalent in the LmtCmlards e(ong the river frmn approximately Peoria southward
were ard are being Zransforrrea to forests less diverse and dc.ni”ated by si (ver Uiap Le.ut Pecan and
pin oak mast provided the grearest amwmt of focal and $hetter for flocdp~ ai” due(iing ui ld(ife
species. However .m(y .9 few rermams exist. Host a[[ trees offer themselves to cav)zy nesting
wi~d~ife species at sow pint in their growth span. St ardi ng dead Crees contr ikte sources of food
and hme for uildl ife as well.

UD[zmd forests of the I ( tinois River are an oak-hickory cunnmity. 140st cm” species are shagbark
hickory: black walnut; swar maple; .hi te ash; red map(e; and uhite, b(ack, ard mrthern red oaks.
These a(so provide mast for many’ species of wi~diife in. (uding deer, squirrels, rabbit, chipm?k,
turkey, FJIeasa”t, quai [, woodpeckers acd many others. upland forests are found primsri ty on ridges
ard in the b[uff[amds of the river corridor.

Aqriculturai L.mds include OW” areas devoted to amua[ crops, pastwes, fa(tow groucd ard fiekds
that show s- sign of, rece.t cultivation. These cultivated ereas are locared cm the driest parrs
of the f[c.cdp [ain and In many cases are protected by levees. This habi tat type provides a focal
source for many nwrrna(s inc(tii”g opossu’n, raccoon, white-tai (ed deer, striped skuak, wocdch”ck,
coyote, short-cai ted shrew, deer mouse, white-footed nm.s.e, prairie vole end house muse.

This cover type is a(so foraging habitat for sane birds. There is sane nesting at the edges of
f ie(ds. Flooding of cu~t ivated f ietds attracts rnigratcry shore and wading birds as wet t as ducks
and geese. These areas provide foraging habi tat for repti (es. Amphibian use is (argely restricted
ro perids of flmdi”g or to drainage channels arc edges adjacent to waterways.

Grass (ards/Forb[ands suppart mixed stands of grasses, ir.cltiing reed cmary-grass( rice Cutgrass,
other m!xed forts ard broad(eaf weeds. Except for overlap or edge habitat occurr, ng near marsh
edges ard occasional openings in the tinber. whi~h provide gocd habitat interspersion, these grassy
areas are generat Iy not as prcductlve forwl ldL1fe as. forest (and. or marshes. They d? offer
lWrta.t (.afin9 cove, for deer ati feedln9 arm nestrng cover for Passer, m bird spc!es, however.

Shrublards are typical (y dmninated by srra~( wi Ltows, Lwttonbush, wi Id grap? and other IOU growing
shrubs ard vines. They may be considered net(amds, depending on pla.c species ard hydrology, and
provide habitat diversity in conjunc~ ion nlth other habitat C%s.
for wterfotil, rai IS, deer and a var!ety of scmgbirds.

B.ttontush and grapes offer food

De.etomd Lards i“ctude areas dc.nimted by industria( .ar c.unrercie( deve(o~nts, strw.tures, parks
ard residem ial areas. Cmzon industries are grain elevator operat ions, power c~nies, ferti ~izer
p~ams, acd barge docking ad Loading facilities. Very few species depend on deve(owd [ad for
ccmpletio” of any life stage. Use is n.rma( ky transitory, providing resting perches for birds or
tr...[ KUWS for mamts. several scecies mav te attracted by i.secfs fo.ti at ni9ht in (fght~
areas or & warm water effluent.

Sard and Mud f[ats are depasited by flacduater$ or are ecmp.xed of dredged materia~ d.qwsited by
man. Mud fi ats are often shorr tlved, scan to becm vegetated wi th herbaceous or woody growth.
They act as production zones for aquatic invertebrates, feeding ard loafing areas for waterbirds,
loafing areas for water foti(, foraging areas for manma(s and nesting and winrering habitat for
turt~es, ard. other he:peti (es. The qua I i ty of habi tat provi dedldest roYed by dredged spoi t
depos, tlc.n IS deter,mned by how end where the material is p(aced. For examie, material p~aced in
the water general Ly provides very [ittte habitat, destroys existing aquatic habitat and reduces
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uater area. liateria[ deposited in a configuration similar to sand flats wilt undergo simitar
successional patterns and provide simi la? habitat. Material depas i ted on existing islands
immediately destroys all existing habitat, alth.wgh succession eve.tual(y fol lows.

11.B. WATER AND SEDIMENT QUALITY

The hydrology of the Illinois River basin has been altered
significantly over the last century. Perhaps of greatest
importance is the diversion of much of the Calumet River system
away from Lake Michigan and into the Des Plaines River basin.
Opening of the Chicago Sanitary and Ship Canal in 1900 allowed
large volumes of Lake Michigan water to be directed to the
Illinois River. This diversion flushed much of Chicago’s raw
sewage and industrial pollutants to the River in attempt to
protect Lake Michigan and to dilute and transport untreated waste
away from the growing metropolitan area. The result was severe
degradation of aquatic habitats and fish and wildlife resources.
Steffeck and Striegl (1989) summarized, ‘pollution problems
peaked in about 1920, resulting in the loss of vascular aquatic
plants, benthic organisms, and fish throughout the project area
[Upper basin] of the Illinois River and 160 miles downstream to
Peoria (Richardson, 1928; Starrett, 19”72). In addition,
extensive filling of wetlands for waste disposal in.the Chicago
metropolitan area adversely affected biological resources by
eliminating habitat and causing pollution of streams by surface
runoff, leachate, and contaminated groundwater (Colton, 1986) .“

The majority of current water quality information on the Illinois
River is from samples collected from the channel, not backwater
areas. The Illinois Environmental Protection Agency has rated
the river (255 miles) as !Ipartially supporting aquatic life uses
with minor impairment.r! This rating is primarily due to elevated
turbidity values, and to a lesser degree, high nutrient
concentrations. Most point-source discharges and municipal
wastewaters currently are treated; however numerous non-point
sources exist including abandoned hazardous waste sites (Jackson
et al. 1981) .

Water guality in the Illinois River has been improving in recent
years, but contaminants from urban, industrial, and agricultural
developments eliminated some important invertebrate species, such
as fingernail clams, in the early 1900’s. These species may be
returning to the river where habitats are suitable, but
reestablishment of some species, such as fingernail clams may be
severely limited. For instance, Blodgett et al. (1983) found
that sediments along a 180-mile reach of the river downstream of
Chicago were toxic.

In a broad survey of sediment quality, sediments from 6 sites on
the Illinois River and its tributaries were analyzed for organic
and inorganic contaminants (U.S. Fish and Wildlife Servicer in
preparation) . Relative toxicity of sediments were determined
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using bioassays. Concentrations of contaminants were extremely
high in the Chicago River and declined with increasing distance
from Chicago. Ammonia appears to be the factor most
significantly affecting aquatic life. Levels of polynuclear
aromatic hydrocarbons and heavy metals are also of concern
(Cahill and Steele 1986). Demissie and Bhowmik (1985) found that
the sediment layer deposited since the 1970’s has decreased
levels of inorganic compounds indicating a decreased input level
when compared to sediment layers of the 1950’s and 1960’s.
Effects of tow traffic on resuspension of contaminants and
redistribution are unknown.

The U.S. Geological Survey has selected the Upper Illinois basin
as a pilot study area for the National Water Quality Assessment
Program (NAWQA). This program is to 1) describe current water
quality conditions, 2) define long term trends in water quality,
and 3) identifv maior factors that affect water quality trends
and conditions: W~rk on

11.C.

11.C.1.

the Upper Illinois basin is ongoing.

BIOTA

Miaratorv Birds

Because of its importance as a major migration route, the
Illinois River valley is used by a wide variety and number of
migratory birds. As many as 285 species of birds belonging to 17
taxonomic orders are likely to occur in the valley (Havera et al.
1980) .

Many of these species are of particular importance from a public
interest point of view because of scarcity (endangered and
threatened), sporting value (waterfowl and upland game birds) or
aesthetic value.

A number of wading shorebirds use the Illinois River during their
long distance migrations. Two species of wading shorebirds are
thought to nest in the Illinois River valley (Havera et al.
1980) . These are the common snipe and the American woodcock.
The greatest numbers of shorebirds are found between July and
September when mudflats are exposed, and feeding and resting
areas are ample (Havera et al. 1980) . Spring migration use is
limited because of lack of feeding areas. Gulls and terns
migrating between the Great Lakes and the Gulf of Mexico use the
Illinois River corridor. Two species, ring-billed and herring
gulls winter in the area in large numbers (Havera et al. 1980).
No gulls or terns are known to currently nest in the Illinois
Valley. Historicallyr the black tern, State endangered species,
nested in the area, but became extirpated due to lack of marsh
vegetation. Herons are common in the Illinois River valley and
many nest in the area, including cattle egrets, great blue
herons, great egrets, black-crowned night herons, and green
herons.
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The bald eagle deserves special recognition because it forages
and roosts near the Illinois River during winter. See Section
11.D.1. for more discussion.

The Illinois River corridor also provides crucial migration
habitat for as many as 32 waterfowl species migrating from as far
away as Alaska, Hudson Bay, the McKenzie River Delta and Baffin
Island, and including the productive prairie pothole region of
the U.S. and Canada. In the late 1970’s, there was an average of
over 39 million use days by ducks and geese (Havera et al. 1980) .
Dabbling ducks were 92.3% of the total, diving ducks 2.9% and
geese 4.8%. Lesser numbers overall were found in the spring
migrations, but comparatively diving ducks were five times more
abundant in the spring. This may be due to the increased habitat
resulting from flood water. Some geese and ducks overwinter
along the river in open water areas usually associated with
generating plants, locks and dams, and, in a few instances, grain
elevators. Mallards, goldeneyes, Canada geese, black ducks and
common mergansers are representative of the species which usually
overwinter and may average about 17 million waterfowl use days
each winter (Havera et al. 1980) .

Wood ducks breed more abundantly along the backwater lakes of the
Illinois River than elsewhere in the State. The Illinois Valley
is one of the most important breeding grounds for this species in
the nation (Havera, et al. 1980).

Historically, awatic plants provided the primary food source for
dabbling ducks. However, these plants have virtually disappeared
from the backwater lakes of the Illinois Valley due to
sedimentation (Bellrose et al. 1979) . During the last three
decades, moist-soil plants have become the most important food
resource (Havera et al. 1980) . Diving duck numbers declined
drastically following the disappearance of the fingernail clam
from the Illinois River (Mills et al. 1966).

11.C.2. Mamma 1s

The remaining wildlife habitats support an abundant and diverse
mammal population.. Forty-nine mammal species have been
identified. Most of these species are observed infrequently due
to their nocturnal, crepuscular, or secretive habits.

Aguatic-oriented mammals, such as muskrat, beaver and raccoon,
are commonly found in river backwaters. Mink, skunk, and weasels
can also be observed, although, they are relatively rare. Small
mammal species typically associated with moist soil communities
include the masked shrew, meadow vole and southern bog lemming.

Small terrestrial mammals common to the study area include the
eastern mole, least shrew, western haNest mouse, white-footed
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mouse, deer mouse, meadow vole and fox and gray sguirrels. The
gray and fox sguirrels are quite common in woodlands of the study
area. The southern flying squirrel is also found in the densely
forested areas. Backwater breeding areas for insects are
attractive to several species of bats. Hollow trees and crevices
in tree bark are used by bats to roost.

Large mammals include the coyote, red and gray foxes and white-
tailed deer. The red fox and coyote are extremely versatile and
have been able to increase in numbers as man has altered the
environment. The gray fox is at home in the forest, river
bottoms and bluffs.

11.C.3. ~

Distribution and relative abundance of Illinois River fish are
more completely known than most other faunal groups. Havera et
al. (1980) provides an excellent discussion of the fishery. A
total of 150 species representing 27 families have been recorded
from Illinois Waterway waters, of which 66 are considered common
to abundant. Carp, buffalo species, and freshwater drum are the
most common commercial species caught. Bluegill, white bass,
channel catfish, freshwater drum, and sauger are the abundant
sport fish. Considerable variation in number of species is found
from north to south as Table 3 indicates.

Extensive leveeing along the Illinois River, the loss of
backwater lakes due to sediment deposition, and industrial and
municipal pollution have reduced species diversity. Species
numbers decline as one progresses upstream nearer the Chicago
metropolitan area. The River’s fishery has shown a strong
recovery, however, since water pollution control efforts were
implemented. Commercial fishing, continues to be prohibited
above Illinois Route 89 in Bureau County because of sport fishing
conflicts. The Illinois Environmental Protection Agency 1990
sport fish health advisories for organochlorine contamination in
Illinois waters includes the Illinois River, headwaters to
Starved Rock Dam, for carp which are designated group 3 (high
levels of contaminants, no one should eat).

The most abundant fishes collected in the Illinois River in
recent years have been carp, carpsuckers, catfish, gizzard shad,
emerald shiners, and spottail shiners (Havera et al. 1980) .
Species composition and abundance in certain reaches vary
depending on available habitat. Many important sport fishes,
such as largemouth bass, crappies, and other sunfishes were more
numerous in Peoria and LaGrange pools which has greater backwater
habitat. In spite of severe sedimentation, the backwater lakes
support relatively greater numbers of fishes than other habitats
(Havera et al. 1980). However, major shifts in species
composition has resulted with carpsuckers replacing crappies and
bluegills in the last 50 years.
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Table 3. Number of fish
Illinois River

&@

species in various reaches of the
and Waterway.

NuT&r of Sc-?cies

wer Uaterway

~orth Shore Channet
North 8ranch, Chicago River
Chicago River
Scuth Branch, Chicago River
Chicago sanitary and Ship Canal
Calunet River
Little CaLunet River
Calunet-saa Channel
Brandon Ro;d Pool

UUE r I[tinois River

Dresden Poo(
Marseilles Pooi
Starved Rock Pcol

Lower Itlinois River
Peoria Poo[
la Gramge Pool
Alton Pool

11.C.4. Herwetofauna

The Illinois River provides suitable habitat for a wide variety
of amphibians and reptiles. However, because of their relatively
insignificant economic importance and secretive nature, they have
not been as well studied as other groups. Two amphibian species
have been listed as endangered by the IDOC.

11.C.5. Macroinvertebrates

Benthic macroinvertebrates play a key role in the transfer of
matter and energy to higher trophic levels. Their distribution
and abundance are usually influenced by current velocity,
substrate particle size, predation and access to food.
Turbidity, water level fluctuations, depth and dissolved oxygen
also affect benthos in large rivers. However, historic organic
pollution contributed significantly to the decline in the
macroinvertebrate population of the Illinois River and Waterway.

In general, Illinois River benthos is dominated by aquatic
earthworms and bloodworms (bloodworms are actually insect larvae,
midges of.the family Chironomidae). The diversity of bottom-
dwelling macroinvertebrates generally decreases upstream, with
the loss of small mollusks (snails and clams) and mayflies. The
declining diversity of macroinvertebrates in the upstream
direction, toward Chicago, indicates that municipal and
industrial wastes from the Chicago area and sediment toxicity
probably continue to affect the benthos.
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Starrett (1971) showed that Illinois River mussel abundance and
diversity declined in the upstream direction. No living mussels
were taken in the uppermost Illinois River reach in the 1960ZS,
and the original mussel population there had been eliminated as
early as 1912. In 1966, the Illinois commercial mussel fishery
was confined to the River’s lower 87 miles, but in 1969 it
resumed in the vicinity of Peoria, where a substantial population
occurred at mile 162.0.

11.C.6. Planktonic Orcranisms

Phvtoulankton are primary fixers of sunlight through
photosynthetic activity. They are found in almost all surface
waters. Illinois River side channels are very important plankton
habitat, particularly during high flow periods. They provide
refuge in the form of slower moving waters, which leads to
increased plankton abundance, which in turn provides a food
source for such planktivores as zooplankton, benthic insects,
shad, larval fishes and paddlefish. During reduced river stage,
the impounded river channel becomes increasingly important as the
abundance of phytoplankton increases due to larger areas of slack
water and associated reduced turbidity. ..’

Numerous algal taxa were identified in the Illinois Waterway from
phytoplankton and periphyton collections (Havera et al., 1980).
Many of these species were common to several River locations,
although there were noticeable differences in spatial
distributions of certain taxa. The predominant algal group was
the Bacillariophyta (diatoms), which is common to many freshwater
habitats, as are the Chlorophyta (green algae) , Cyanophyta
(bluegreen algae), Euglenophyta (euglenoids), Chrysophyte
(yellow-green algae), and the Cryptophyta (cryptomonads).

In general, the lowest numbers of Illinois River phytoplankton
taxa were observed in collections from upstream locations. The
increase in numbers observed at most downstream stations resulted
from additions of phytoplankton from various sources along the
River. Greatest numbers of taxa were often present in the reach
from the Lockport lock and dam near Joliet to Peoria Lake (Havera
et al., 1980) .

The turbidity induced limitation of algal photosynthesis in the
Illinois River has been pointed out by Wang (1974) and the
probable relationship between barge traffic and resuspension of
silt in the River has been mentioned by other researchers
including Mills, Starrett, and Bellrose (1966).

ZOODldnktOn can be thought of as the animal community or grazers
that consume phytoplankton. Typical zooplankton populations of
large turbid rivers are comprised of rotifers and protozoans.
Organisms of these two groups feed on phytoplankton and detritus.
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Forty-one taxa of rotifers and 44 microcrustaceans were the
predominant zooplankters collected in the Illinois Waterway
(Havera et al., 1980). Primary cause of a more than 50%
reduction of rotifer species since the turn of the century are
thought to be physical changes of the river environment and
deterioration of water guality.

Species of the family Brachionidae were the most common and
widely distributed rotifers throughout the waterway. Only one,
cladoceran, was collected at all sampling locations. One
calanoid and one cyclopoid copepod taxa were the dominant forms.
Densities of total zooplankton generally increased in”a
downstream direction. Intolerance to various water quality
conditions may limit rotifer abundance in the uppermost region of
the waterway.

11.D. PROTECTED SPECIES

11.D.1. Federallv Protected SDecies

In accordance with Section 7(c) of the Endangered Species Act of
1973, federally listed species found in the study area are
identified in Table 4.

The bald eagle freguents the Illinois River valley in winter,
feeding on fish in open, ice free areas and roosting in protected
ravines leading away from the River. As many as 600 bald eagles
may use the River in a year. The status of the bald eagle is
currently under review. The Service has proposed that the
species be down listed to l*threatened*@due to its improving
continental population.

Havera and .Kruse (1988) found that eagles seldom had substantial
use on the Upper Illinois. Generally, fewer than 25 eagles were
observed.. In Peoria Pool, they found that eagle numbers peaked
between December and March. The largest number observed in one
inventory was 120. Density averaged 0.67 per river mile.
The Lower Illinois had a census high of 345 individuals. An
average of 0.56 eagles per river mile was noted. Individuals on
the Illinois River are observed in the winter feeding on fish in
open, ice free areas below locks and dams and power plant and
sewage treatment plant effluent discharges. During the night,
they roost in protected ravines among the bluffs adjacent to the
river. Data on relative abundance of immature eagles on the
Illinois River valley indicate increasing reproductive success
(Havera et al. 1980).

The Indiana bat.has statewide distribution. It prefers small
stream corridors with well developed riparian forests and an
enclosed tree canopy. It roosts under the loose bark of dead or
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Table 4. Endangered and threatened species on the Illino,
and Waterway.

s River

CCUMONNAME/ STATUS Upper
SCIENTIFIC NAME

Lower
HAB1TAT FED IL I((inois I((inois

U4)WALS

Gray bat
= 9rise$cens

Indiana bat

L!YQQw

River otter
~ ca.adensis

BIRDs

Conton moorhe”
Ga([i.. (a chioro~s

Cooper<s Hawk
Accipite, cooper ii

Ye( low-headed blackbird
Xanrhocecha(.s .anthocecAa[.s

American 8ittern
~ Ientiqinos.s

Loggerhead shrike
_ ludovic ianus

B\a.k-crow.ed nighr heron
Nycricorax nycticorax

Great Egret
Casmeroid,s alb.s

Bald Eag[e
Hali. ecrus [eucoceoha (us

Grear bk.e heron
~ hercdias herodias

AMPHIBIANS AND REPTILES

Bkandings Turrte
En’rfdoidea blmxlinqii

Illinois Chorus Frog
Pseudacris streckeri

FISH

Greater Redhorse
Moxosrema valmcienmsi

PLASTS

Decur,ent false aster
~ decur, ens

Leafy prairie clover
Dalea fo[iosa

Lakeside daisy
HJlner”oxYs _

Caves for roosting, forage over
streams, rivers ad lakes

Ripar ian forest

uooded rivers, large creeks
lakes

Marshes, ponds with em.ergenr
aquatic vegetation

Deciduous forest with meadows
or c(earings

Cattai[s & tu(r.shes adjacent
to OF-?” water, large marshes

Freshwater marshes and marshy
lake shores

We. .,..s .irh th.r. ~ree.,
hedgerows

EIotton(ad forests with wil(ows
or cottonwoods

Flwdp[oin forests al.mg large
marshes and river backwaters

Nests i“ rivertat tom forest
winters atong river

Uet prairie

D.Y, rocky prairies
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?W40M NA14E/ STATUS u-r Louer
SCIENTIFIC NAME HAS1TAT FED IL Ittinois I[tinois

~lTIES

Gtacia L drift hi(( prairie
Dry upland forest
Sandstone cliff ccanmmity
Mesic upland forest
Limestcoe glade
Dry-u.?s~c .p(ard forest
Wet-meslc dolunite prairie
t4esic f{oodpi ain forest
Northern f(atuoods
Geological feoture

.Federa[ Status is king reviewed.

LEGEND FoR STATUS:

E - Endangered
R - Rare
T - Threatened
SC- Spec i a ( Concern
PT. PrOpQsed Threatmsd
C2- Federa L candidate for Listing

x
x
x
x

x
x
x
x
x

x
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decaying trees that are 16 inches or greater diameter breast
heighth. While the Illinois River does not itself represent
typical bat habitat, the species may use the small stream
corridors or ravines that are tributary to it, such as in Pike
County. Indiana bats were collected in 1987 at the Waterfall
Glen Forest Preserve (CSSC FU4301.3). No critical habitat is
listed on the Illinois River and Waterway.

The lakeside daisy is a threatened plant found adjacent to the
Illinois River and Waterway. Although extricated from Illinois
in 1981, three transplant efforts were initiated in 1988:
Lockport Prairie Nature Preserve (RM 291.4-293 R) and Romeoville
Prairie Nature Preserve (CSSC RM 296.1-297.0 R) in Will County
and Manito Prairie Nature Preserve in Tazewell County. The Will
County sites are adjacent to the river, and the Tazewell County
site is within 2 miles of the river. Future restoration work may
be done at the Waterfall Glenn Forest Preserve (CSSC RM 301) in
DuPage County.

The lakeside daisy is now restricted to dry, thin-soiled,
degraded prairies in which limestone or dolmite bedrock is at or
near the surface. Habitats are alkaline, seasonally wet in
spring and fall, and are moderately to extremely droughthy in
summer.

The decurrent false aster is listed as endangered. It is found
in Morgan, Schuyler, Fulton, and Marshall counties along the
Illinois River. This plant is a wet prairie perennial found on
disturbed alluvial ground and open muddy shores of the floodplain
forest. It seems to be most common in lowland areas disturbed by
periodic cropping which controls plant succession and keeps the
habitat relatively open. A proposed recovery plan for this
species is currently under review.

The leafy prairie-clover is proposed to be listed as endangered.
it is found on prairie remnants on thin soil over limestone, such
as the Romeoville Prairie Nature Presenfe (CSSC RM 296.1-297.0
R) .

Section 7(d) of the Act underscores the requirement that the
Federal agency and permit or license applicant shall not make any
irreversible or irretrievable commitment of resources during the
consultation period which in effect would deny the formulation or
implementation of reasonable alternatives regarding their actions
on any endangered or threatened species.

In accordance with Section 7(c), the Federal agency responsible
for actions authorized, funded or carried out in furtherance of a
construction project that significantly affects the quality of
the human environment is required to conduct a biological
assessment. The purpose of the assessment is to identify listed
or proposed species likely to be adversely affected by its action
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and to assist the Federal agency in making a decision as to
whether it should initiate consultation. The biological
assessntent is to be completed within 180 days of initiation and
before contracts are entered into or construction begun.

When conducting a biological assessment, the following steps
should be taken:

1.

2.

3.

4.

5.

Conduct an on-site inspection of the area affected by the
proposed activity or program. This may include a detailed
survey to determine if species are present and whether
suitable habitat exists for either expanding the existing
population or potential reintroduction of populations.

Interview recognized experts on the species at ieeue,
including those within the Fish and Wildlife Service, State
conservation department, universities and others who may
have data not yet found in scientific literature.

Review literature and other scientific data to determine the
species’ distribution, habitat needs and other biological
requirements.

Review and analyze the effects of the proposal on the
species in terms of individuals and populations, including
consideration for the cumulative effects of the proposal on
the species and its habitat.

Analyze alternative actions that mav provide conservation. .
rneasimes.

11.D.2. State Protected

The State of Illinois has legislation to protect. species that
have been identified as threatened, endangered or”otherwise
deserving of special consideration. Table 4 lists all species
protected by State law and shows where they may be found. In
addition several unique communities that are of special concern
in the Upper Illinois area are listed.

11.E. HUNAN USE AND ECONOMIC EVALUATION

Tables 5 and 6, summarize available data for various recreational
and commercial uses of fish and wildlife resources on the
Illinois River. It should be pointed out that this is an
incomplete database. No data are available for some reaches and
data shown are considered to be minimal due to limitations in
sampling efforts and the reporting of consumptive harvests.
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11.E.1.

The Illinois
Illinois and
(IDOC 1989).
the Illinois
Illinois.

SDort Fishinq

River is about 18% of the total stream acreage in
accounts for about 17% of the stream fishing demand
Over two million sport fishing days are fished on

River averaging about 5% of the total fishing in

Sport species commonly occurring in the Illinois River include
largemouth bass, white bass, smallmouth bass, sauger, channel
catfish, drum, crappie, bullhead, bluegill and miscellaneous
sunfish. With the large metropolitan areas of Chicago at its
head and St. Louis near its mouth, and by cutting more or less
centrally through the northern half of the State, the River is in
an excellent position to provide quality fishing to a great
number of Illinois citizens. Unfortunately, this location has
also made it susceptible to extensive development and pollution
which has damaged the Riverts image and depressed fishing
activity.

Man has so influenced the Illinois River system that most species
were rarely found as recently as 20 years ago (Herndon, 1983).
In the 1970’s, measures to reduce toxic waste and organic
pollutant loads were enacted by public agencies. The result has
been a improving sport fishery. Recently the Illinois River has
provided exceptional fishing for some game fish species. Now ,
among the fish frequently caught by anglers are saugerr walleye,
and smallmouth bass. Estimated expenditures per day are $49.1
million for over two million sport fishing activity days.

Use of the sport fishery on the Illinois river directly
corresponds to the desirability of the fish population. A
definite increase in sport fishing pressure has been noted in
recent years. New recreation areas make boating access for
fishing easier in the Tri-County area (Peoria) than in many areas
along the river. The resurgence of the game fish population is
being well utilized. Fishing should remain good as long as water
conditions remain favorable (Herndon 1983) .

11.E.2 Commercial Fishing

Historically, the Illinois River was a nationally significant
commercial freshwater fishery. At the turn of the century a 200-
mile reach between Hennepin and Grafton produced 10% of the
total U.S. catch of freshwater fish, more than any other river
without a commercial anadromous fishery. During this time, about
180 pounds per acre were harvested. The decline in the
commercial fishery is shown graphically below (figure 2) for the
years data were collected.
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Table 5. Annual recreational
Illinois River.

sport Fishing
Uaterfowt Hunting
Dee[lhunmg

Other Retreat ion

Total Recreation

use and expenditures on the

Activity Days Exc.mdi tures/DaY1

2,13s ,0002
83,4003
n,ooo3

400,0003
NO OATA

S 49.1 mitlion
S 2.2 mittion
S 3.3 mit{ion
S 5.6 mittion
NO OATA

2,691,400 S 60.2 mitlion

lFran U.S. FUS 1989. ($23 freshwater spartfishing, $26 migratory birds, S45 big gans, $14 sma(t game).

2FrmI Baur ~9SJ2, HaVera et al. 1980.

3uater fowl ad other hunting adapted fran coniin (19fM) and represents activitY for all cOunties adjacent ‘0
Ittinois River.

Table 6. Annual commercial’ tonnage and first market value of
fish and wildlife resourcestaken from Illinois River.

Tota( Tons Ist Market Value

Cc+nnercia L Fishingl 389 $224,000
Cannerc]al Trappitp23 NO DATA S400,000
Cc+nnerclat Mussek Ing 181 s267, 000

Totak Cannerciat S891 ,000

lFritz 1989a
2Conlin 19S6
3Fritz 1989b
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Figure 2.

Today, however, commercial harvest is considerably less. This
decline has largely been attributed by numerous authors to
pollution and general environmental degradation in the Illinois
River valley. Also , the decreased economic incentives to
commercial fishermen has decreased their numbers from
approximately 2000 in 1908 to just 87 in 1988.

The overall harvest decline “bottomed-out” in 1979 at 305,018
pounds and has shown an increasing trend in recent years,
reaching nearly one million pounds by 1988. The increased
harvest has largely been attributed to improved water quality.
Fritz (1989a) reported a haNest of 780,455 pounds in 1988. The
majority (55%) was taken from La Grange Pool with 26% from Alton
Pool , 18% from Peoria Pool and under 1% from Starved Rock Pool.
Primary species were carp, buffalo, drum, and catfish. Over 58%
of the total pounds harvested were species of buffalo. The
current first market value of the Illinois River fishery can be
estimated at $224,000 (Fritz, 1989a) .

1 11.E.3. commercial Shellfishinq

The commercial mussel harvest on the Illinois dates back to the
late 1800’s when mussel shells were used in the pearl button
industry. This industry flourished until about 1930 when plastic
buttons were introduced. More recently, beginning in the 1960’s,
mussels have been harvested for the Japanese cultured pearl
industry.

Fritz (1989b) reported that 181 tons were harvested from the
Illinois River in 1988. This compares to the range of 12 to 288
tons he reported for the period 1971-1981. The 1988 reported
valued was $267,000. Species hazvested in 1988 include
washboards (42%), three-ridge (56%), mapleleaf (l%), and
pimpleback (l%). Most of the harvest occurred in Alton Pool
(96%). In 1988, almost five tons were taken from La Grange Pool
and almost nine tons from Peoria Pool.

I
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11.E.4. Huntinq

The Illinois River is an important segment of the Mississippi
River Flyway, which draws birds from summer nesting grounds in
the prairie pothole region of the U.S. and Canadar and the
Arctic. Waterfowl hunters along the Illinois River utilize
sandbars and islands, private clubs in backwaters, or
conservation areas managed for controlled hunting. Harvest of
waterfowl is significant, but has declined over the years due to
loss of nesting habitat in the northern prairie region of the
continent, and shifts in migratory patterns of diving ducks.
Also loss of habitat in the migratory corridor on the Illinois

has resulted in decreased waterfowl numbers.

Significant losses on the Illinois River, include collapse of the
entire food supply for diving ducks (i.e. fingernail clams) in
the mid 1950’s. This collapse, thought to be caused by
deteriorated water guality, produced a shift of the migration
route of the entire midcontinent diving duck population to the
UMR, where it is now seasonally concentrated on Pools 7, 8, 9 and
19. The primary food source in those pools is wild celery. Both
food sources are thought to be in jeopardy from chemical
pollution (fingernail clams) and excessive turbidity (wild
celery) .

Waterfowl hunting has been estimated at about 83,400 activity
days annually with a value of $2.2 million. Mallard and wood
duck are the most common species bagged.

Cottontails, gray and fox squirrels, woodchucks, raccoons, and
red and gray foxes are the principal small game species. Rabbits
and sguirrels are taken in the greatest numbers. Conlin (1986)
estimated that about 400,000 activity days were spent hunting
small game in the counties adjacent to the Illinois River. This
could have resulted in expenditures of about $5.6 million. The
white-tailed deer is the only remaining big game species in
Illinois. Over 73,000 activity days were spent in pursuit of
deer in the counties adjacent to the River (Conlin 1986) with
estimated expenditures of $3.3 million. Over 20% of the
statewide total deer harvest is in the Illinois River corridor
(Havera et al. 1980).

11.E.5. TraDDinq

Bottomland species of greatest economic importance include
raccoon and muskrat. Other furbearers of lesser economic
importance are fOx, opossum, mink, beaver, skunk, weasel, and
coyote. Conlin (1986) estimated that about $400,000 of pelts
were taken along the Illinois River.
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11.E.6. Pleasure Boatincl and Related Recreation

Pleasure boating and related activities (i.e. water skiing,
sailing, swimming, and camping) are nonconsumptive recreational
activities of the Illinois River. No data are available on the
activity days or value involved.

11.E.7. Passive Recreation

Passive recreation along the Illinois comes in many forms.
Activities may include picnicking, sightse~ing, loafing, hiking,
product gathering, nature study, snowmobilng, sunbathing,
parking, skiing, photography, cottage use, environmental
education, target shooting, off-road vehicles, bicycling and
others.

The attraction of the River to passive recreation is often
overlooked by resource managers and decision makers and it is
difficult to define, being slightly different for each
participant. It’s importance, however, cannot be overlooked in
terms of its economic contribution, if not social well being, to
the region and its residents.

..‘

11.E.8. Suminarv

Human use of the natural resources of the Illinois River takes
many forms, in addition to the more traditional uses of water
supply and navigation. We are just beginning to appreciate and
understand the full extent and importance of these other uses to
the regional economy, and indeed, to our own mental and economic
well being.

By combining available estimates, human use in the form of
recreation and commercial uses can be valued at the first market
at over $61 million annually. Applying the 1.5 multiplier factor
used by the UIIRCC (1982), this totals to well over $91 million in
annual benefits to the regional economy. If ~ activities on
~ river reaches were included, this total would be even higher.
The Environmental Management Program is in the process of
completing an Impacts of Recreation study which will provide
additional information on the probable value of recreation in the
region. However, no data will be collected on actual recreation
use in the corridor.

11.F. RESOURCE MANAGEMENT

Congress mandated a dual role for the Illinois River by
establishing and funding ~ national wildlife refuges and a
commercial navigation system. Furthermore, a variety of other
interests, including agriculture, industry, recreation and water
supply, make legitimate claims on the system’s resources. The
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needs, demands and expectations of these interests frequently
conflict and, in some instances, aPPear to be incompatible.

Land management authorities vary in the Illinois River Corridor.
Public lands along the lower Illinois River are owned and managed
primarily by the Illinois Department of Conservation or the U.S.
Fish and Wildlife Service. Unlike on the Upper Mississippi
River, the Corps of Engineers owns little land along the Illinois
River, except in Alton Pool. Along the upper Illinois River
public lands are managed by the Illinois Department of
Conservation or a county forest preserve.

11.F.1. Federal Management

The mainstem floodplain of the Illinois River contains about
200,000 acres of bottomland and aquatic habitat. Congress has
placed about 13,700 acres of this land and water into a complex
of wildlife refuges (Figure 3).

The Federal lands on the Illinois River are managed primarily for
the benefit of fish and wildlife, but contribute greatly to
recreation, flood storage and water supply functions of the
system. The commercial navigation channel passes along or
through most of these tracts. The refuqe lands provide
significant habitat for many animal and plant species and are of
particular importance to species which depend on floodplain
habitat. Such habitat has been largely eliminated, or is being
developed or modified in many non-refuge areas.

The gradual elimination of waterfowl nesting sites in the north
and wintering habitat in the south and east is placing severe
strains on many important migratory species. The decline in
guantity and guality of floodplain habitats has increased this
strain. The situation is worsened by increasing sedimentation
and pressure to use Federal lands for recreational boating.
Protection of the refuge system is essential if habitat for these
species is to be maintained.

The Mark Twain National Wildlife Refuge (MTNWR) includes several
divisions on the lower Illinois River. The Brussels District of
MTNWR includes the Calhoun Division (4833 acres) and Gilbert Lake
(800 acres). These areas were included in the National Wildlife
Refuge system in 1958, and occupy land purchased for the nine-
foot navigation project. Both divisions are managed to provide
and protect wintering habitat for the bald eagle, to provide food
and shelter to migratory birds, and to provide other compatible
uses. Several areas are used for moist soil management.
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The Chautauqua National Wildlife Refuge (CNWR) consists of three
units on the Illinois River. The Chautauqua Unit was established
in 1936 and consists of 4488 acres. The Cameron Unit was
established in 1958 with an addition in 1981, now totaling 1707
acres. The Meredosia Unit was established in 1973 and consists
of 1850 acres. In all, these three units include 2988 acres of
wetland, 4585 acres of open fresh water, 175 acres of non-
commercial timber, nine acres of grassland, 15 acres of brush and
170 acres of agricultural land for a refuge total of 8035 acres.
Waterfowl production consists primarily of wood ducks with some
mallards and giant Canada geese. The refuge provides resting
areas and food for a variety of other migratory birds, and
wintering habitat for the bald eagle. Highest priority
management of the CNWR is to protect and enhance refuge habitat
to maintain or increase use by bald eagles and ospreys. Also,
management is to provide optimum conditions for migrating
mallards and Canada geese, and to increase wood duck production.

11.F.2. State Manaaemen&

A number of areas are protected by the State of Illinois on the
Illinois River. The Illinois Department of Conservation (IDOC)
manages over 50,000 acres for migratory waterfowl and hunting
(table 7) at 23 sites along the river. Approximately 8800 acres
of Corps-owned land are managed by IDOC in the Alton Pool.
Additionally the IDOC maintains six State parks and several
access sites. In general, management objectives of these lands
are to provide refuge for fish and wildlife and to provide access
and enhance opportunities for outdoor recreation including
camping, hiking, boating, hunting, fishing, trapping and wildlife
observation. The number and placement of duck hunting blinds are
also regulated.

11.G. SIGNIFICANT RESOURCES OF ILLINOIS RIVER

The national and regional significance of the fish”and wildlife
resources of the Illinois River and Waterway are described above.
Where data exists, site specific information on these resources
has been summarized in tables 8 and 9. This list should not be a
substitute for site epecific review. The absence of information
for a particular area does not necessarily mean that tbe area is
less significant. There simply may be no information available.

In accordance with U.S. Army Corps of Engineers planning
guidelines, table 10 has been prepared to demonstrate
significance of resources based on their institutional, public
concern, national economic development benefits, and ecological
significance.
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Table 7. Illinois River waterfowl
Department of Conservation.

Site Name

Arders.an Lake CA
Barmer Marsh SFUA
Donne L[y SFUA
Lake DePue SFUA
)larsha~~ Co. CA
Pekin Lake CA
Powerton Lake
Rice Lake CA
Sp=artand CA
Starved Rock 5P
W-adford CO. SF!JA
Batchtom kMA
Calhoun Point
FuLler Lake
Glades - 12 )lile [sland
G4ar - Diamx-d &

Hurrican islands &
michaet Landing

Ifelm+m(d S(o.gh
Illinois River

Jersey & Ca[houn
Co. near Grafton

Pike co. CA
Red, s Larding
Riprap Larding
Sanganois CA
SCUW Lake

2,133
3,900

517
2,136
4,380
l,48a
1,429
; ,g:

2:617
2,901
1,701
1,792

949
1,355
2,1W

271
300

1,537
781
224
650

2, ;;:

1,426
1,806
1,100

2,E:
1,3W

353

L:
853

71
300

.s62 100
6d9 128

1,231 200
9,77.9 4,525
2,950 l,ln

management areas of Illinois

1,132

22:

2,:;

800
1,607
1,100

1,%
1,3W

353
406
.$69
495

Refuge
~

7s?
o

3E
367
626
197

0
128
900

0
0
0

35:

0
0

100 0
128 0
200

Z,tao 2,91;
1,129 S6

Primaryl
Obiective

1,2
1,2

2
1,2
1,2
1,2,3
1,2

TOTAL 50,251 24,659 18,581 6,783

1.
Pr, nary Objectives: 1) midnigration duck habita~, 2) pIIIlic duck hunting, 3) treed duck production, f.)

wincerlng goose habitat, 5) giant Canada goose prcdtEt I.m, 6) $ut4ic g.a~se hunting
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Table 8. Significant fisheries resources of the Illinois River
and Waterway (USFWS, in preparation) .

River HiLe

0-80
.iO:i
82.7 - 87.1 L
83.8R
85.8 - 86.0 L
S6.5 - 87.0 L
90.5 - 93.0 L
96.0 - 95.5 L
94.3 - 95.2 L
94.6 - 95.2 P
95.0 - 98.0
99.0 - 101.4 L
59.0 - 105.6 L
107.0 - 1170
706.8 .
107.6 -
lIL

- 113.; L
- 112.0 L

4.5 - 117.0 L,.
120.5 R
122.5 - 126.0 L
124.0 - 126.3 E
124.1 - 130.5 L
124.2 - 129.5 L
125 n ,>.. L

9.5 - 131.8 R129
129.5 -
132.5 -
134.1 L
133.0 -
136.9 -
137.6 R
135.0 -
136.8 -
141.1 -
147.6 L
148
149
150
151
153
159
159
160
162
163
166
166
lM.5 - 168.0
166.5 - 179.0
179.7 - 181.0 L
179.0 - 182.0 R
181.0 - 181.3 R
182.6 - 195.5 L
183.5 - 185
185.5 - 1S6
186.5 - 18S.5 L
187.1 - 189.0 R
189.5 L
190.0 - 191.5 R
191.5 - 193.0 R
193.0 - 195.3 L
195 n ~
196
197.0 - lW. O L
198.5 - 204
200.2 - 201.5 L
204.3 - 206.5 R
209.5 - 210.5 L
207.9 - 208.9E
209.5 - 211.0 R
211.0 - 213.5 R
214.5 - 216.0 L
223.2 R
218.5 upstream

135.0 L
136.3 R

137.6 R
137.5 R

161.0
136.9 R
142.9 R

9.2 : 150.8 L
2.7 R
1.0 - 157.7
1.2 L
5.0 - 156.0 L
?.7 R
?.8
1.0 L
?.5 - 163.5 R
5.0 - 16.5.0
$.0 L
$.5 - 167.5 R

5.3 R
5.5 L

,.” m
i.2 - 197.2 R

Inventory not availab[e
LaGrange Dam tailwater fishery
Backwater. slOugh and ievee kwrrou ditch s$orr fishery
La1401ne River sport f]shery
Bar Is(and side channe( sport fishery
Grape ls[ard side chatvw( spart fishery
M.s.ooten Bay/Uocd Slough sport fishery
TreduaY Lake sport f~shery
Sugar Creek Island side ~hannel sport fishery
Sugar Creek Lake sport fishery
Cannerc ial fishery
Cha~n Lake/Panther Stough sport fishery
Chain Lake, Crane Lake, Stewart Lake, Ingram Lake sport fishery
Ccafmerci.1 fishery
Bath Chute - C-r. ial and. swrt fishery
Jack Lake sport fishery (prlv.te)
MatanzaS Bay private [ake sport fishery
S~n R1.er catfish nursery, s~rt f,shery
Quaver Lake sprt ard ccmrnerclal fishery
Cunnerc ial fishery
Meyers Ditch sport fishery
Lake Chautauqua sport fishery
West spllluay of Lake Chautauqua sport fishery
Fish spawnt.g area in rock substrate
Clear Lake spurt fishery
Goose Lake S!mrt fishery spawning of white bass and bluegil(
Jake Wolf Hatchery outfa~l
Rice Lake/Big Lake sport fishery
Copperas Creek Lo$k sport fishery
COppWaS Creek uhlte bass nursery
Sprl.g Lake sport fishery
Copperas Creek Lock swrt fishery
Side channel or levee Iwrrou ditch sport fishery
Mackinaw River sport fishery
Po.erton Fish trd Uildlife Area sport fishery
LaMarsh Creek spawning and nursery area
ccamerclal fishery
Graye( quarry spanning ard wintering area
Pekln Lake/Lake of the Woods spawning and nursery area
Kickapeo Creek spawntng ard nursery area
Peoria Dam tai(uater fishery
Uesley Siough spa.ning and nursery area
Spawning a~ea
Lower .PeOcla Lake sport fishery
Spawntng area
Sp?wntng area
Main channel catfish overyintering area
Urp=q Peoria Lake sFort fishery
chl[l cothe Island side channe L (East River) sport fishery and spsuning ar
Goose Lake/R Ice Pond spawntng ard nursery area and sport fishery
Gravel pit POrd 0verwinterin9 area
Babbs SLough spart fishery
Big Meadow Slough sport fishery
Hitchcock Stough sport fishery
sawyer SLough sport f~shery
U>ghtman Lake s~rt fishery
GraveL pit ~nd fish ,verwinterim area
Spar(acd La e sport fishery
Ueis Lake sport fishery
BI(lsbach Lake s~rt fishery
Grave[ plt sport fishery
Hcd Lake sport fishery
Sawnil L,Lake spart f!shery
Senach. ]ne Lake spart fishery, spawning ard nursery area
Swan Lake sport fishery
Goose Lake sport fishery
Coleman Lake sport fishery! spawning a~ nursery area
Hickory R}dge Lake ~p.art flsheryf spawntng and mmsery area
Spring Lake sport ~lshery, spaunlng ard nursery are.
DePu$ Lake sport fishery, spswnlng and nursery area
Turner Lake sport.fishery
ltn Canal sprt fishery
Ccmtrercial fishery prohibited

.ea
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Table 8 cont.

Lake Pecunsaugen sport fishery
Vermilion River start fishery
Starved Rock Dam taiiwater fishery
Plum Is(ard side cha.ne( sport fishery
Subnerged islard/aquatic plantslspart fishery
Sheehan Islard side channel sport fishery
Hitt is(and side channet sport fishery
Scherer/Bulls Is[and side charnel sport fishery
Marseilles Dam tai[uacer and rapids s rt fishery

rBal Lard islard side channet sport fls cry/ tdlhead spawning and wrsery

269.0 L

258.3 - 25Q.2 R
259. o - 262.5 L

265.0 - 269.5 L
268.3 R
271.5 R
274.0 L

276.8 L
275.2 - 276.6 R
276.7 - 277.7R
278.4 L
279.3 - 2.90.0 L
285.3 - 2@.5.2
305.7-307.5 R
. . . . . . . . . . . . . .

area
Collection of greater redhorse (Ploxostcn’na valenciennesi), 1985, an Illinois
endangered species
Uaupecan lslmd side charmel spwrt fishery
Gravel pit (Material services Carp) spawning, nursery, overuintering area,
m ~bl!c access
Lake He!decke Fish and Wildlife Area coo[ing pond sport fishery
NIX SabLe Creek sport fishery
Oresden ls[ard Dan tailuater sport fishery
Kankakee River-Dresden lslard Nuclear Power Plant coo[in9 mnd snort
fishery

.

Grant Creek Cut-Off sport fishery
Side channet SF.XC fishery
Off chamet sprt fishery
Jackson Creek sport fishery
Treats lstard side charnel sport fishery
8ration Road Dam tailwater fishery
Chicago Sh, p Canal -S?w.nashkee Slough sport fishery
Lake Caiucet sporr fishery
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Table 9. Significant wildlife resources of the Illinois River
and Waterway (USFWS, in preparation)

River Mi(e

O - 80.0 Inventory not avai Lable

82.7 -87.1 L Backwater slough and levee borrow ditch uaterfo.1 use

83.8 R LaMOine River bottam

85.5 - 89.0 R York Lake heron feeding area

89.0 - 99.0 L Muscooten Bay/Sangamon River bottcms
uaterfowt, heron ard eag~e use

Muscooten 8ay - 1985 Census Oata
1180 ducks and coots
19 baLd eagLes

90.0 - W.o Sanganois Conservation Area
water foid, heron and eag Le use

90.0 - 99.0 Sengamon River - 1985 Census Data
17,245 ducks and coost
4,300 geese
20 ce[ica.s
10 herons
8 bald eagLes

94.0 - 95.5 Treadway Lake - 1985 Census Oata
55,700 ducks and coots
1,125 geese
12 pe~icans
1 bald eagle

93.7 - 97.2 L Shoretine eagle perching

98.0 - 103.0 L Shoretine eagle perching

99.0 - 105.4 Chain Lake - 1985 Census Data:
9,180 ducks and coots
30 geese
10 pelicans
4 bald eag[es

Crane Lake - 1985 Census Oata
176,270 ducks acd coots
2,400 geese
10 pelican

Stewart Lake - 1985 Census Oata
2,525 ducks ard geese
6 bald eag~es

Ingram Lake - 1985 Census Data
10,160 ducks ard coots
3 baid eagles

Snicarte Lake - 1985 cefws Data
5,025 ducks ard coots
185 geese
1 bald eagte

105.5 - 109.5 L

Jack Lake - 1985 Census data
113,185 ducks and coots
640 geese
20 herocms
5 pe~icbns
8 b-aid eagtes

Moscow Lake - 1985 Census Data:
2785 ducks and coots
3 baid eag(es

107.9 -113.3 L

108.2 -111.9 R

ShoreLine eagte perching

Shoretine eag[e perching
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Table 9 cont.

108.2-111.9L

109.0-112.0 R

107.9 -113.3 L

108.2 -111.9 R

113.7 -116.2 L

120.5 -121.0 R

122.5 -124.0 R

124.0 -129.5 L

129.5 -134.0 L

132.5-134.31

132.8 L

134.5 -135.0 R

1

136.6 -134.7 L

133.0-137.6 R

Grand IsLand, Jack Lake, 140scou Lake
uaterf out, heron ard eagle use

Anderson Lake Conservation Area

Anderson Lake - 1985 Census Data:
11,330 cbcks and coots
15 herons
4 bald eagLes

Shoreline eag[e perching

Shoreline eagle perching

Dierker Lake - waterfou L use

Spwn River Lvttcms

Quiver Lake - waterfowl, heron, eagle use
19a5 CMS”S Data:
2230 ducks and ccots
10 herons
15 ea9Les

Chautawa Matic+_mL Uildlife Refuge
uaterfow~, hercm, and eagle use

Lake Chautawwa - uaterfob!l, heron, eagLe use
1985 Census Oata:
158,510 ducks and Coots

13,650 geese
40 herons
9 $dicans
21 bald ea9(es

C(ear lake - .aterfowL, heron, eagte use
1985 Census Data:
163,510 ducks and coots
3,260 geese
25 herons
13 Ln(d eagles

Goose Lake - water fowt, heron amd e.g[e use
1985 CmSUS Oata:
20,730 ducks and coots
580 .?.eese
15 h;rons
3 bald ●a9(es

HercfI rookery - 1987 Census Oata:
315 great btue herons
6! great egrets
28 b(ack crowned fright herons

Lost Lake (on Senate IsLard) - uaterf owl use

Shoreline eagte perching

Rice La~e Conservation Me., imc~tdi~ Rice
Lake, 8!g Lake, Goose Lake a~ associated
b+cku?tersard .e:Latis provide exceptional
mtd-m!gratlm habitat for waterfowl, nesting
for wocd ducks and habltac for shore and
uading birds.

Rice Lake - 1985 Census Oata:
26,315 ducks ad COOtS
120 geese
S herons
3k.~deag~es

Big Lake - 1985 Census Oata:
97,23o ducks and coots
?+,850 geese
35 herons
6 pdicans
S bald eagLes

.-
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TabLe 9 cont.

134.5 -135.0 R

138.0 R

135.0 L

138.0-144.0

148.2-150.8 L

148.3 -149.3 R

153.0-156.0 L

155.0 1

757.8 R

158.2 R

139.4-160.7 L

163.0 -166.0

lt6. o-179. o

172.0 -173.0 R

179.7 -181.0 L

178.5 -180.0 L

179.0 -180.5 R

Lost Lake (on Senate Island) - waterfowl use

Bald eagLe night roost

Spring Lake Conservatism Area

Spring Lake - 1985 Census Oat.:
31,260 ducks and coots
~ 9eese
20 herons
2 ba~d eagles

Banner Special Levee and Drainage District
Fish and Uild(ife Area - Emlre mim is
proposed for future acquisition by the
lDOC for deve[opnent into uater foul habitat.

Banner Ccoling Lakes - 1985 Census Data:
1&05 ducks and CCOtS
534 geese
5 hercns
11 ba[d eag~es

Banner Mine - 1985 Census Data:
14 515 ducks and coots
2,}00 geese
65 herons
12 pelicans

Powerton Fish and UiLdlfie Area
1985 Census Dots:
31,555 ducks ard coots
550 geese
35 herons
9 bald eagies

Shoretine eag~e use December-February

Pekin Lake/Lal:e of the Uocds
1985 Census Data:
15,520 ducks and coots
325 geese
25 hercns
2 batd eag(es

Heron Rookery - 1987 cemus Data:
67 great btue herons
29 canmm egrets
172 b[ack-crowmd night herons

8eesaw Lake - hero” “se

Wesley Slough - waterfowl use

Lower Peoria Lake - 1985 Census Data:
6185 ducks and coots
58o geese
1 bald eagle

Upper Peoria Lake - 1985 Census Data:
51,130 ducks ard coots
1.240 aeese
60 her;m
3 hsld eagles

Shore[ine eag[e perching

Chili cothe IsLard shore~ims eagle
perching area

!docd ford Cotmty Conservation Area

Goose Lake - 1985 Census Data:
14,585 ducks at-d coots
460 geese
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180.5 R

182.9 R

182.0 -185.0 R

182.6 -185.5 L

183.5 -185.3 R

1S4.5-186.0 L

187.1 -189.0 R

l@4.5-185.5 L

106.0 L-188. O R

189.0 -191.0 R

190.0 -191.5 R

191.5 -19L.6 R

193. O-194.L L

197.O-lW.O L

198.5 -204.0

1$9.2 -201.2 R

200.2 -201.5 L

204.3 -206.5 R

Rice Pond - 1985 Census Oata:
69,915 ducks amd coots
1,600 geese
1 bn(d eagle

Uwr end of Goose Lake - hercn feeding area

Heron rookery - 1987 Cmsus Oat.:
150 great blue herons
25 great egrets

Spring Branch Unit of Marshall Cwnty
Conservation Area

Baths Slwgh - 1985 Census Oata:
43,445 chcks and coots
3 Lm(d eagLes

Eatbs lslard shoreline - heron fee-ding area

Big Meadow Slwgh - 1985 Census Data:
555 ducks ard cmts

Marshall Cc?u!ty Conservation Area

Uightrrsn Lake - 1985 Cmsus Oata:
350 ducks an.i cOOtS

waterfowl closed area

Uaterfoul closed area

Spar(ard unit of Marshall County
Conservation Area

Spartand Lake - 1985 Cmsus Oata:
430 ducks and cwcs
1 ba[d eagte

Cam?rm Unit - Chautauqua National
Ui[d(ife Refuge

Ueis Lake - 1985 census Data:
1290 ducks ard COOCS
Ifi geese

Ueis Lake shoreline hercm feeding area

B~i\sbach Unit - Chawauqua llatimal
Wtd(ife Refuge

8iiksbach Lake - 19.95 cemsus o.ta:
6390 ducks ard coots
675 geese
1 batd eag(e

Sawnitl Lake - 1985 Census Oata:
5220 ducks and coots
675 geese

Senachwine Lake . 1985 Census Data:
62,745 ducks and coots
2,200 geese
10 herons
6 pelicans
4 ba(d esgies
Shore{ine hercm use

swan Lake - 1985 Census Data
4825 ducks ard coots
290 geese
1 ba[d eag(e

Goose Lake and wetlands - 1985 Census Oata:
W,975 ducks and coots
13,800 geese
25 heron
15 *Licans
8 bald eag(es
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Table 9 ccmt.

206.3 -210.0 R

209.5 -210.5 L

209.5 -213.5 R

211.0 R

214.5 -216.0 L

215.2 -215.6 L

226.5 -233.8 L

231.0 -235.0 L

257.7 -257.8 R

259.0 -262.5 L

265.0 -269.5 L

26S.4-271.0

2~.3-26-8.9 R

268.4 -271.0 L

273.7-274.7

274.0 L

273.7-27L.7R

275.0 L

273.2-276.4 R

273.2-277.2

276.6-277.7R

279.8 R

285.3-286.2 L

CSSC 291.4-293 R
and 291 .7-292.0 L

CSSC 294.6 -295.1 R

Big Bureau Creek kottans
waterfowl use area

Bureau POrds - 1985 Census Data:
30 ducks .91)d COOtS

Coleman Lake - 1985 census Data:
2500 ducks and coots
35 geese

Spring/De Pere Lake - 1985 Census Data:
2273 ducks and coots
shoreline heron use

Her.m ILaokery - 1987 Censw Data:
250 great blue berms
25 great egrets

Donnelly -DePue State Fish and Uildlife Area

Turner Lake - 1985 Census Oata:
655 &cks and coots

C(ark lsLand shore Line heron use

Starved Rock State Park and Mature Preserve

Sutmerged lslard/aquatic p[ants/.aterf0.l use

HcNeltis BaYou - waterfotd Lse

CraveL pit (Material Service Corp. )
waterfou L use - NO W8L[C ACCESS

Lake Heidecke Fish and wildlife Area
c.wting pmd waterfwl use

Goose Lake Prairie Naturat Area

Aux Sable Creek bottuns - s-acd duck nesting

Geese Lake Prairie llaturaL Area

Public naterfowL htmting area

Kankakee River - Dresden IS[ard Nuclear Power
P(ant coo(ing pond - waterfowl use

McKinLey Woods (Ui(l C.amtY Forest PreSeWe)

Oes Plaines Conservation Area

Side channe L - uater foul and heron use

Public hunting area

Dff channe L - Water foul and hercm use

PubLic hunting area

UaterfowL and heron use area

Natural Area - Lockport Prairie
uet-mesic do[cmi tic prairie,
dry-mesic dolunitic. p~airie,
mssic doloni tic pralrte
sedge meadow marsh,
Petal ostnmm fOLi Osun
Deschamosia c~;
Mu+lenberqia cus idata ad
Mm -+----’oxYs acau 1s var. _ (introduced)
federat~y iisted threatened species

Natura L Area - Material Services Prairie
wet-mesic dolmitc prairie
marsh, sedge ma-dnw,
Descha msia cesDitOsa
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CSSC 296.1 -297.0 R

CSSC 259.1 -2W.4 R

CSSC 300.7 L

CSSC 301.0 -304.0 R

CSSC 301.3 R

CSSC 304.0 -308.0 L

CSC 204.0 LIR

CSSC 304.0 -308.0 L

Csc 304.0 LIR

CSC 305.0 L

Csc 305.7 -307.5 R

Csc

Csc

I

Natural Area - Raneovi [l. Prairie
wet doianiti. prairie
wet-mesic dolcmi tic prairie
sedge meadow,
spring c.mnunfty,
Pera(osterrm fo(iosun,
Deschamm ia cesDitosa, and

- wZe;t*2Z*c”’
Oa[ea fo(isa, proposal federal(y listed
*g=pec ies

Nature Preserve - Slack Partridge forest
Preserve
m?sic U@and forest,
dry-mesic uptard forest,
springs and seeps

Natural Area - The Bowl
intermittent stream

Nature Preserve - !fater fall Gten
Forest Preserve,
doLanitc cliff ccmunity and uet(and

Collection of Endangered Species
lrdiane bat (Myotis scdal is) - 1987
waterfall Glen Forest Preserve

Cook County Forest Presarve - imclwiing the ,,

Cap Sauers Nature Preserve

Ccak County Forest Preserve - including the

Paw Paw woods Nature Preserve and Litt[e
Red schoolhouse Nature Cemer

Mature Preserve - Sagawa. Canyon
do(uni tic c[iff mmm.mity
ponds, springs, cave

Saganashkee slough - waterfou[ use

Nar.r= Areo - Oo[ton Avefme Prai Pie
Uec-mesic prairie

Natural Area - Burnham Prairie
d~-~sic prairie,
wet-mesic prairie,
uet prairie. ard
oak SaV,ma

Haturak Area - Lake Cakunet and surrourdi”g
wetlands - habitat for shorebirds, waterfow[
herons ard egrers,
black-crowned night her.m rookery,
great b(ue heron ardgreat egret feeding,
ye[low- headed b(ackbtrd nestirq,
Canmn tern,

Ui[s.an, s @.3{arope nesting,
up(and sardpiptr nesr, ng,
cunrmn mao,hen “esr, ng,
ye((.aw rail, and
herring and ring-bil(ed guil colony

Uo(f Lake and U. Pouers Conservation Area

CSSC - Chicago Sanitary and Ship Canal
CSC - Calumet-Sag Channel
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Table 10. Significant resources
Waterway that may be affected by

of the Illinois River and
increases in navigation traffic.

_ Institutional ~ Technics i NED Resources

Backwaters and E.O. llWO, A concern Nesting, Sp.aunicg, rearin9
side channels

Recreational boating
Protection of identified by feed~n9 and ~over for a variety

.wd associated Wetlands; pablic duri~ of fish spectes
Met ( ads E.O. l19@8, P+b(is !=rtl-.

Flocd P[ain ctpstlon hearvngs
Manageryt; cm Master Plan
Executive Branch
!,m “et ,O**M
wetland pai icy;
UMR NURIS
established to
Drotect habitat.

Fish eggs, s~cies on ,,

larvae, ard State Threatened
adu[ts or Endangered

Soecies Lists:
Nitiona[ Recrea-
tional POLicy.

Mussels ,,

Aquatic E.O. 11990, ,,

H.scropbytes Protection of
Uet lards

MacrOinverte -
brates

Uaterfou[ Migratory Bird “
Treaty Act, two
tiationa[ Ui[d-
Iife Refuges,
North American
waterfowl
t4ana9em.mt Plan

Total sport fishing
use on [R is 2.1
miliion *ys annual Ly
representing S49 millicm
in exoerdit.res. 1988
ccm.?;c iaL harvest was
389 mii Lion tons hav~ng
a value of S0.2 millz on.

Fwd source for many 19S8 lR harvest 181 tons
vertebrates: intermediate having a va(ue of S0.3
step In a.qya tic focal chain mitllom

Important (ink in Life cyc[es of
p[ankton, benthos, fish, watefo.1
and furbears

Jnterm@ iate step in UMR aquatic
feed chain

35, oOO activity days
annuatty at representing
5910,000 ardma L(Y in
exp-etylt tures.
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III. SITE SPECIFIC OVERVIEW

111.A. ALTERNATIVES BEING CONSIDERED

The following alternatives have been identified by the Rock
Island District as having the potential to reduce future
inefficiencies in the Illinois River and Waterway navigation
system. Each alternative is being evaluated by the District for
purposes of reconnaissance planning.

1.

2.

3.

4.

5.

6.

7.

8.

111.B.

New 1200-foot long lock chamber at each site.

Replacement of locks and dams at LaGrange and
Peoria with a single new facility.

Extending the existing 600’ chamber to 1200’
at each site.

Guidewall extensions upstream and downstream
at each site.

Mooring cells upstream and downstream at each
site.

Replacement of locks and dams at Lockport and
Brandon Road with a single new facility.

Widen Marseilles canal.

Non-structural, operational procedures.

POTENTIAL SITE SPECIFIC EFFECTS OF CONCERN

At this time the District’s assessments of the various
alternatives are broad and very general in nature with greatest
emphasis on the Peoria and LaGrange facilities. Therefore,
little site specific impact analysis can be done. For discussion
purposes, we have grouped the alternatives being considered into
a) construction at the lock and dams, b) newly impounded areas,
c) mooring cells, d) widening of Marseilles canal, and e)
operational procedures.

111.B.1. Construction at Locks and Dams

Construction at the locks and dams could range from a new 1200-
foot lock, extension of 600-foot locks to 1200 feet, or guidewall
extensions. Each of these measures would result in the permanent
10SS of aquatic habitat and any benthic macroinvertebrates at the
site. The extent and significance of these losses are unknown.
In addition, any changes in the dam structure could result in
changes in tailwater velocities and alteration of general
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tailwater habitat suitability for a number of fish species
including most importantly walleye feeding and spawning.

Any changes in operation of the tows due to the improved facility
may cause adverse aquatic impacts. These include riparian losses
from increased erosion, and changes in aquatic habitat from new
aPProach characteristics.

Additional concerns regarding construction at the lock and dam
site include dredging requirements, contaminated sediments, and
dredged material disposal options. Effects on recreational
boating and use need to be evaluated.

Adverse effects of these construction alternatives can be largely
avoided or minimized by proper site selection. opportunities for
enhancement of aquatic habitat may be possible to incorporate in
project design.

111.B.2. New Impoundments

Construction of a new lock and dam facility to replace two
existing facilities would have construction site effects and
operational effects. Construction effects would be similar to
those described above, including permanent loss of aguatic
habitat and resources and dredging and disposal impacts.

Operation of the new lock and dam facility could have a number of
environmental effects depending on location and extent of
impoundment required. A new dam would change the river
hydraulics and may result in a variety of changes in aquatic
habitat. New dikes or revetments may be reguired, and land
acquisition requirements are unknown.

Water depths will change with impoundment. It is assumed that a
new dam would result in expanded aguatic habitat and/or increased
depths, depending on extent of adjacent levees. Wetland habitat
may be replaced by deepwater habitat. Depending on the amount of
additional impoundment, backwater habitats could be enhanced by
increased water depths. Water level management in iinportant
waterfowl areas could be adversely affected. If normal water
levels decrease in an area, backwaters or channel border wetlands
may be adversely affected. Additional concerns are for habitat
changes that may result from bed aggravation in the upper end of
the new pool, loss of existing tailwater fisheries, changes in
sedimentation patterns of backwaters, and changes in substrate
composition in important aquatic habitats.

Adverse impacts from construction of a new dam can be avoided or
minimized by timing, careful site selection, and by not
significantly affecting normal pool water levels or current river
hydraulics. Opportunities for habitat
possible depending on sites selected.
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111.B.3. Moorinq Cells

construction of mooring cells would result in permanent loss of
aquatic habitat. The significance of this loss will vary by
location, and is dependent on substrate conditions or presence of
invertebrates. Construction may also involve dredging, which
raises concerns regarding contaminated sediments and disposal
alternatives.

Operation of the mooring cell may result in adverse impacts
associated with movement of the tow in and out of areas not
previously used by tows. These effects are described in the
following section. A mooring cell should reduce tie-offs to
trees and reduce any adverse effects to bald eagle feeding
perches. Overall impacts to the riparian zone and channel border
will be concentrated in a single area, thereby reducing effects
in other areas.

Moorinq cells should be located to avoid entrances to side
channeis or sloughs. Depths should be adequate to preclude
maintenance dredging. Sites should avoid existing eagle perch
trees or recreational access areas. Banks at the site should be
stabilized to minimize future erosion damage.

111.B.4. Widenin~ Marseilles Canal

The widening of Marseilles Canal was previously addressed for
District reconnaissance planning in a Fish and Wildlife Planning
Aid Letter dated October 19, 1988. Concerns expressed in that
letter included 1) dredging to the authorized 300-foot width, 2)
disposal of dredged material, and 3) construction of a regulatory
structure downstream. Dredging would remove about 27 acres of
shallow water habitat and would reduce habitat diversity in the
canal. Dredging would result in significant quantities of
dredged material. Few suitable disposal sites exist within close
proximity. A regulatory structure would serve to direct
sediments away from the main channel, but presumably not other
aquatic habitats where adverse effects could occur.

111.B.5. Operational Procedures

Locking procedure changes could be done to increase locking
efficiency. These include a) queuing policies, b) switchboats or
helper boats, c) increased lock staffing, d) lock scheduling,
and/or e) “ready to servettpolicy. Implementation of one or more
of the procedures could cause changes in tow traffic patterns
~PProaching or exiting the locks. Impacts could include changes
m bank erosion, suspended sediment concentrations, or substrate
scouring. Changes could be adverse or beneficial, depending on
locations.
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111. C. SITE SPECIFIC SIGNIFICANT RESOURCES

Significant fish and wildlife resources that may be affected
directly by any of the planning alternatives include backwater
and wetland habitats, tailwater fisheries, benthic
macroinvertebrates, and bald eagle perch trees. Significant
resources are identified in more detail in tables 8 and 9 above.

IV. SYSTEMIC EFFECTS OF TOW TRAFFIC

The environmental effects of a tow transversing a riverine system
has been the subject of much debate, including litigation, over
the past 20 years. During this period, a number of effects have
been hypothesized. However, no complete quantitative analysis
has been undertaken. Several fragmented studies indicate
potential effects.

In completion of future environmental impact statements, it will
be necessary to: 1) identify significant effects along the
entire course of the Illinois River, 2) guantify impacts of
incremental increases in tow traffic, and 3) determine mitigation
requirements for any significant impacts that are identified.
The remainder of this section addresses the current’state-of-
the-art.

IV.A. INCREMENTAL INCREASES IN TOW !CIWFFIC

The Rock Island District has projected commercial tow traffic
growth for the Illinois River and Waterway (table 11). This
information is based on the 1988 Inland Waterway Review and
assumes unconstrained demand. Also assumed are increasing
numbers of barges per tow and changes in potential back haul
opportunities.

High and low estimates of growth have been projected, both
showing relatively small increases in the early years. A much
larger increase is expected in the out years, especially for the
high growth projections. This is due to the fact that tonnage
grob~h in the early years can be accommodated, in large part, by
increased tow size (more barges per tow) . In later years,
however, tow sizes will reach practical maximums and hence
tonnage growth will be accommodated solely by increasing the
number of tows.

In ~aking an analysis of the biological impacts from an
incremental increase in tow traffic, it is helpful to put the
number of tows in a common frame of reference, such as tows per
day by season. This data has not been completed for the
reconnaissance study; however, table 12 will provide some
comparison over time. This estimate assumes equally distributed
tows throughout the year. This may or may not be true, depending
on economic demands and ice conditions.
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Table 11. Projected number of tows transiting Illinois River
and Waterway locks in an unconstrained system, includes both high
growth and low growth scenarios.

~

O,BRIEN

LOCKPORT

BRAuDONROAD

smEs9c+ tSLAtID

MARSE1LLEs

STARVEDROCK

PEORIA

LAGR.4NCE

2EAQ

0°8R1EN

LOCKPORT

BRANDONROAD

DRESDENlSLAND

MARSEILLES

STARVEDROCK

PEOR1A

LAGRANGE

jwg

2337

3396

3323

2910

2782

2895

341.9

3210

@

2322

3384

3311

28W

2771

3411

3204

299J

2442

3477

3404

29s4

2855

2963

3527

3328

2WJ

2351

3406

3334

2921

2796

m

3486

3292

~

2569

3557

3483

3057

2926

3028

3631

3440

~

23a3

3431

33s9

2944

2822

2931

3562

3380

NIGH GR9JTH SCENAR1O

~

2657

3634

3562

312S

2993

3LW

3731

3546

~

2765

3712

3637

3197

3057

3273

3a58

4124

~

2873

3786

3711

334s

32W

3772

4473

4858

LW 6RWTH SCENARIO

~

2420

3459

33s6

29M

25$9

3638

346.3

~

2460

348a

3415

2997

2876

3024

3714

355A

~

2504

3520

3447

3026

2903

3ca7

37W

3639

@2Q

2979

3865

3213

3764

3457

L357

5205

5732

~

2552

3553

3479

3056

2930

3151

384.5

3810

~

3203

4316

6262

k24a

41T7

5046

6072

6772

u

2602

3587

3513

3ca7

2957

3217

3938

4219

~

3616

6833

4723

4ana

47?4

SW

7100

2010

~

2656

3622

354a

3119

383

3373

6219

4679

~

4096

5635

53a7

345a

5491

6s20

2321

945a

~

2712

3658

3524

3151

3009

3674

4633

5195

~

4683

6135

awa

6213

631a

7935

97i3

11243

~

2776

3696

3620

3184

4012

5097

5775

ANNUAL

GRWTH

1.03s

1.19s

1.22%

1 .53x

1.65X

2.04%

2. 12%

2.54X

AVE.

AMMUAL

GSWTH

0.36%

0.18X

o.laz

0.19%

o. 20%

0.66%

0.81X

1.19%

BASEDON 19s8 INLAND UATER!JAYREVIEU HIGH ANO LW TSAFFIC GRWTH PROJECTICUSw CCS41UCIITY6 INTERNALLYPREPARED

ESTIMATES OF FUTURE TCU SIZE.
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Table 12. Projected number of tows per day on Peoria Pool,
Illinois River, using various unconstrained projection data.

~

1990

2000

2010

2020

2030

2035

2040

Hiah Growth’

9.4

10.0

10.6

14.3

19.5

22.3

26.8

Low Growthl Master Plan2

9.3 14

9.8 17

10.2

10.6

11.6

12.7

14.0 21

lDate provided by U.S. Army Corps of Engineers, Rock Island
District.

‘Upper Mississippi River Basin commission 1982.
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Incremental increases in tow traffic on the Illinois by 2040 have
the potential to range from 9% to 81% at Lockport lock under
unconstrained conditions to 80% to 250% at LaGrange lock. It
should be recognized that these figures are based on national
trends and numerous economic assumptions. Further refinement
will be necessary to more accurately predict future growth of
traffic if capital improvements are made. Since achieving an
unconstrained system is an ideal, traffic projections for each of
the potential planning alternatives are likely to be less than
shown on table 11.

IV.B. SUMMARY OF PHYSICOCHEMICAL IMPACTS AND
GENERAL IMPACTS TO FISH AND WILDLIFE RESOURCES

Evaluation of the impacts of increasing navigation traffic on a
river ecosystem involves many complex issues, as demonstrated by
figure 4. A number of these impacts have been documented, but
significant data gaps still exist (Rasmussen 1983 and St. Louis
District Plan of Study, in preparation).

It should be stressed that the following summary of impacts is
based on the best available information, and is drawn from an
incomplete database. Much of the missing data are relevant to
understanding the incremental impacts of increased navigation on
the river environment. In summary, the impacts of concern are:

1. Physical Impacts The relationship of row moyement to actual physi cat changes is dependent on a
ntmber of factors. These Inc(ude 1) mnber of tows wr day in an area, 2) size and
direction of each tow, 3) distance h?t.eem actual saiiing Line and shoreline, 4)
erodibikity of banks, 5) s<nuosity of charmei, 6) charneL cross -sectional area, 7)
depth of chzmnel, 8) size of battan sediments, 9) flow cm-alitions, 10) habitats
Impacted, acd 11) time of year.

Drawdowns - The extent of tow irduced uater [eve{ f~uctuat ions depends on vesse[
spe~ and Length, the ratio of river cross- sectional area to subnwged cross-
sectl onal area to subnerged cross-sectional area of the t.au ad barges (b(ocking
factor), and distance from shore to the sailing line. Drawdowns observed on the
Urnus ran9e frm 0:7 to 1.5 feet. Greater .effect$ were observed i“ backwater areas
auay frcm the navlgatlon channe~. Dependlns on s!%, a p?rtion of river kattan
may bs exposed for a short pericd of time.

- - 10. rravement causes tow, stern, side diverging and transverse waves. Prop
uash turhleme a~so generates sane minor waves. Near shore wave heights gemratea
by tons .x? the UMRS rmge fram 0.1 feet to 1.5 feet. HaxirrMn wave height is a
functjon of vessek sped, iength, acd b[ocking factor. Observ.4 wave heights and
etwgres are sufflc lent to cause bank erosion.

VelocitY Chanqes ard Turtu[eme - TM movement can significantly atter Mater
velocities. Acceleration of ftou is pri~ri[y dependent on the proximity of the
tou to the rlverked. increases 1. veloclty frcm an .pbound tow of I+ to three
times atiient have been observed on the UMRS. Do.nteurd tows can actuatty reverse
the fLow. Tow proplters can have inflow velocities ramgi”g frcxn 1000 to 1500
c. f.s. per prop=e(ler deperding on horsepower and rrxn.

Turbulence is a shear fo:ce created mainly by the propellers. It is deperdent on
prope(ler diameter ad p>tch, rpn, and speed of the vessel. Turbulence caused by
tous can cause significant vertical mixing of the river.

Ice Movement - Vessel passage during winter causes ice to break and move katera(ky.
S%gnlfl cant shoreline and terrestrial habitat damage may occur due to ice pile-up
and gouging of the shore. Broken ice may form large ice jams that cause dewatering
of backwaters and tai~waters. Ice lxi{d-~ cm towtoat and barge hu(ls (UP to
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severs 1 feet in thickness) may sccur buttcm sedimsnts and exacerbate other physical

iWcts due to the increased blinking factor.

~ - Streanbank erosion results hen forces exerted on the bsnk exceed soi 1
strength. Tow irduced waves ccmtribute to this erosive energy cm shore{ imss.
Increased erosion ~ncreases sedi~t transport. hrp=acts are dependmt on size of
the tow, bank stabl 1 i ~Y and the dl stance between the tow .ard ~he. shorel inc.
Erosicm inpacts are significantly greater when a tcu passes wtthln 150 feet of the
shore.

Estimates. of erosicm inpac~s have been made for se[ected uMRS reaches. These
lW+CtS U1Lt very by @atl On and level of CUM traffic. The lesser distmce
between the sall]ng Line ard shore of the Illirmis River ard Pools 2-10 result in
greater irp.acts. lt is estimated that 15.4. - 20.1.S of the erosion m the ltlinois
River is & to current ieve(s of ton tr?ff)c (Simons et al., 1981bJ. Future
lrcreases in tow traffic may ircrease this pr~rtic.n to an armal average of 17.4
to 29.3% (Simcms et aL., 1981b) and Mitt result in an overalt insrease in erosion.

Resuscensio” of sediments - rncreased water velocities due to tou nvvement
resuspend bot tan sediments and increase *ient suspended sediment c~entrat ~cms.
Susperded sediment concentraticias fol[owlmg tw passage are greater in the main
charmei torder than in the main channel itself. Fine sediments of the main channel
are trans~rted lateral IY to the main charnel border. Increased suspended sdimtnt
ccmcentrat ions are directly proportimal to turbidity.

EIevated leve(s of 40- 125% greater than pre-passage leve(s are Cbserved for an
average of 20 minutes f 01 i owing tow pssage and da not rerurn to pre-pnss age
corcent rat ions for ab.nq 90 minutes fol lowing passage. succes~ive tow yrde
prolongs the peri cd of lncreas6d suspended sediment ccncent rat 1ons srd as an
additive effect.

Resuspension by tows is a function of the physicat factors which aLter water
velocities a@ varies by location, ton slzet a~ COWfrequemy. The effect of tow
pass~ge is stgnifi:ancly greater m the llllnals Rtver due to the greater percent
of ftner bed materla( and a narrower cr0.5s-sectl Onai area.

ExistitW (eveLs of tow traffic =Cmmt for 27 - S4% of the SUSX sediment (or
turbidity) on the l[kin. is River. Future levels of tow traffic ui t 1 increase the
theoretical diet-t (no tow traffic) level by an average of 40 - 93% on the
l[Linois River (Simcns et al., 1981 b).

Potentia[ suspension of cantamimat.d sediments are a(so a concern.

Sediment Demsi t i cm - Increased suspesded sediments b to tow movement and the
resu( t 1.9 1ncreased mass transpmt of sediments tray cause increased sedimnt
depasiticm in the main channe( border and backwater areas. It is thwght that most
sedi~ts are r+epxi ted betueen 30 minutes and 2.5 hours following t.m passage,
proyded rm a@tlcmal tows pass. 1. effect, tows may add to the annuaL VO(WTE of
sedl ment emerl ng backwater areas. The percent ccf!t ritut ion depends m @ys i cal
characteristics of the site and the -r of tcus ad b%rges awing p%st the site.
A[so, the percent increases deper&nt C+I the relative change in uater Velcei ties
due to tow traffic and the volun? of sedim$rt entering side charm.e~s ard
backwaters. low-induced increoses in sedimmt VO{U!E cou(d increase the sediment
depxiticm rate and reduce the life of valuable backwater areas.

lt is estimated that tows currently add 2 to 28% to the at%aal sediment VOIW?
entering W4RS hackuaters (Simms et ak. , 1981 b). Projectd i~reases in tow
traffic uiLl add 6 - 44% (Simcms et al., 1981 b). Resulting increases in
sedimentation are depmdem CI-I trq+ing efficiency of a given backwater.
Potential redistribution of contaminated sediments are also a ccmcern.

2. Chemicat Inpacts Water Wa( i tf - changes in 0.0., potent iaL r:[eases of toxic?,mts, and a{terat i ens
of temperature regtmes all may be caused by Increased tow traffic. Also, tow
passa9e may si9nif icant (y alter mixing zones calculated for wastewater outfal 1s.
The relative significance of these impacts is unkmaun.

3. BioL.agi.at Inpcts The foLlowing significant biological impacts may resu(t from the above @tysical
impacts and may occur at varyinq 1...1s depending cm charmel configuration, the
rumber of tows and barges, direction of travel, draft, width, speed and sailima
p.xiticm of the tows:

Terrestrial habitat - Losses of habitat #ill occur pri,mri lY fran increased bank
erosion or wave run-up. 1t is ●st iwated that about 650 bank mi {es of the UKRS are
ercd ng of which 390 bank mi [es may be considered sever (Corps of Engineers, 1969).
low-induced waves and ice nwvemnt wi II accelerate the rate of erosion and may
increase total erodible banks.
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Accretion of sdiments along the chamei  border and in backw~ters eventua[  Iy ui L1
lead to expansion of terrestrial habitat at the expnse  of va[uable  aquatic
habitat. Al though wet lards ui Ii be established for a short period, net diversity
ui lL be reduced as bottcanlmd  forests succeed.

The net loss in terrestrial habitat acreage and value  is unknown.

Aauatic  Habitat - Aquatic habitat could  bt inpdcted  in a mmb.sr of uays by
nav, gaclon t raf f ic . The extent of impacts is dependent on the characteristics of
an area, its proximity to the sai ling line and frequency of tow passage.

One of the most significant inpacts  results frcm increas+  turbidity, and reduction
of the photic  zone. Sediment deposition de to tow traff]c degrades  srd destroys
backwaters and main channel border  habitats by decreasing depth and altering
substrates. Erosion ati bank s(mping  result in the loss of overhanging ard
squat ic cover 8+ toss of ~mprtant  catfish spawning sites. Waves and turbidity
may  reduce aquatic vegetation. All inpacts  are accentuated during Minter
navigati cm.

P[a”kt.m  - Populations could be reduced or limited by elevated levels of suspended
~rd turbidity. Vertical mixing by tows couLd induce movement of
@yt.plankton  int. areas unsuitable for tiotosynthesis.  Additional irqx+ctscouLd
resu[t  from adverse changes in unter  cpa(ity.

Aquatic Macrochy t:s - As to. traffic alters the physical ad chemical ● cosystem
cmnents,  fquaclc  p[ants. can be. signif icantly i

Y’d’
Reduction in the photic

~one due to lncreas@  turb!dity  WI[( r+uce av?lla  le sui table  habi tat .  Addi t ional
j~~t~lt  fr~ increased  ua.e  actl On, sedimentation, ard/c.r  change in

_ - Tow traff~c  my directly affect survival of, benthic  organism  by c a u s i n g
FY$IC,l  da~ge to lrdlv,d.ats  af_dbyc?Mtng  alterations  of ’habitat. Also,  a n y
w=ct  that r~uces  a~a.ce of host ft~h species nmy affect rmssel recrui tment .
Musse L she(l damage and Increased  mortality have been observed in areas of frequent
tow movement. [n the laboratory, elevated suspended sediment Cwcentrat:ons  at a
frequency of once every 3 hours caused a significant drop in food clearance rates
of nmsse  is. A frequency of once every 0.5 hours caused nussels  to cease feeding.
T h e  [eveL of traffic or thre~hotd  level that first results in either respnse is
u n k n o w n  as is the petent  ial InpE.ct to larval or jwenile mxsels. Other ~hanges  in
water q.iality, articu[arly  due to accidental spills, cou[d have highly s19nlf  icant

Rlnpacts  cm bent 0 s .

~ - Impacts frm tow traffic are caused twth direct Ly by the tow Pssage  ard
trd, rect(y  through habitat degradaticfh Areas of primary concern are 10ss of
vegetati  cm, loss of habitat or physical burial of eggs due to sediment. tirn,
turbidity, drado.n,  iwingement  and entrainment, .de9radat  ion of Mater qua L ity, and
a ccap Lexity  of issues associated with uinter navigation.

Increased turbidity, in part due to tow traffic, a~ars to play a rote in the
akurdance of turbidity to(erant  f i sh species on the UMRS.  Turbidity ~nterferes
uith vital (ife processes such as respiratic.1 fe4in9, ati r@rCdUCtl On. T O M
traffic IeveLs on the UHRS  ard corresponding increases in turbidity various~y
affect habitat suitabi  lity; however, overa(  L reduction in habitat ard its
tramlacica  to reduced atunda=e is tmkn-awn.

Drab.a’otms due to tows cause frequent, short- term expsure  of substrate and biota in
win chatme(  torder  and txackuater  habitats that are used by fish for spawning and
as nursery areas. Laboratory studies indicate that deuatering  due to drawdown  my
h a v e  (itt(e direct inpact  on fish egg hatchabi  (ity. Ho.ever,  dewatering  of larvae
for 2 minutes every 3 hours caused a significant drop in survival. Again the
threshotd  levek causing this response is tmknown.

low passage directly inpacts  fish in the main channei.  This habitat has. been sho.n
to be critica( to the maintenance of certain valuable fisheries. Dependln9  on
d e n s i t i e s  and mortality frcm entraimc?nt  and inpingemnt,  tows nmy kill a rmt.er of
[arva{  fish per each mi Ie of passage. Replacement va~ue of these fish may ke
cost Ly. In addition, the relative significance of prop damage and ki[ling of adult
f i s h  is unknmm.

~ - The priirsry impact of tow traffic on uaterfowL,  shore birds and other
nugratory  birds is the accelerated degradation of aquatic habitats  essential for
feeding and nesting. Noises due to tow traffic maY decrease nesclng pr.+uctivity
a-d increase stress. Tow search tights have been observed to flush feed% .g tundra
swans.  Tow passage infrequently disturbs diving ducks. The impact of w+ermater
tow noise on feeding diving &cks is unkmawn. Due to the lrpmta.ce  of m:gratory
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f~ing heb~tat in providing sufficient energy reserves, any hazing die to tons is
vleued as slgnific.9nt.

Forbearers - A msjor ef fe~t of navigat im M forbearers is relet+ to changes. in
pant cc.mamltY dlstrl~tlon and pr.adxtivlty. Muskrat reprtitlcm and syrvl vat
)s re(a:ed :o, the quallty of emergent nwshes for focal and house c.anstructlon and
the aval Labl Lltv of bank him areas. Forbearers living in dem are quite
vulnerable to uater Levet fluctuations, especially in winter rnsmths.

Other Ui Idlife - Inpacts from navigaticm cm terrestrial mmnals anp+ibians, and
repti les are large(y unknown. Houever any desradat i on of habitat or uater quality
ui 11 affect these species.

4. Induced Activities Terminal Develo gnent - This itied activity may result in filling of wet[arxls and
conversicm of aquatic habitat to developed terrestrial habitat, thus affecting
biolog~cal productivity and diversity. Such habitat conversicms result in
rtductlon andlor relwaticn of fish and uildlife. Operation of a terminal maY
increase barge traffic in si~ chatmels and backwater areas causing subsequent
traffic related iwcts (see akove). The potential for spi 1tage and/or Ieakins of
toxic materials into the aquatic environment is increased locally. Declining air
cpality M9y result. Construct icm of the faci I i ty may increase erosicfh

AJIY dredging required may reduce benthic pqxdaticms. Other irrpacts include
disturb.srte to birds, especially waterfowl and coLmial birds, increase in e!rbient
n+ise levels, aesthetic iopcts, ard in’pacts cm (c-sat recreati.me.l use.

-- FLeetin9 mY degrade Or alter terrestrial FIW ~tic habitat.
Operation of the site may have the same effects as navigation traffic described
above. Ortdgicq may be required to create and umintain the fleeting area.

Accidents - increasing navigation traffic and induced activities wi 11 irtcrease. the
potentia[ for accidental spi Lls erd grc+mdings. Spi 11s may degrade water q.ml Jty
and aquatic habitat. There is aluays a potential for rc.rtality of aq..mtic
organisms. Collisions with bridges ar!d grm..mdings ccmprise nearly 80% of the total
reported accidents. Most of the poLlution incidents reported involve petroleum
ba:ed materials. impact to fish ad wildlife are dependent on the materiat
sP1 LL~, the tie of year. and river flow.

5 “-n ‘se‘p=” ~igatim. The indirect impact;ire the most iup.xtant and are
S rt fishi. - Sport fishing may be impacted kath directly and indircttly by

in species ccm@osition and reduced .#Me ~; fish. Direct i~.ts incLule
prin!ari (y expressd in reduced fishiw This is due to potem iat changes

dfsrupti.m of fishing activity by tow wakes, inaccessibility of fishi~ areas due

I

to terminats and fleeting. ati inability to reach q.m Lity fishing areas due to
lockage delays.

Ccmrrercia( Fishing - [rdirect impacts frcm degradation of fish habitat @e to tow
traffic are the most significant to ccornercial fishing. Additiona[ impacts are
noted - to loss of gear, arwl dirtct i“terf ei-e.nce with tow tre,f f ic.

in - The rimary impact of tou traffic cm hmti.g is the d.egredat ion of
-s, MhicE res.(t i“ reduced hunting quality ard decreases in atwdance of
sptcies hunted. lnterf ererwe with ton traffic, hazing, and inter ferewe at access
sites are a[so noted.

w~~he Pri~W iw.t of Wn.trafficcm tra~ing is degradation of
bitats ad reduced tra~ing quality.

Conmsrcial She[l fishing - The primary impact of ton traffic is degrdticm of
rmsset habttats. Addi t ionat I y, direct interference f ran tow passage, tcn wakes, or
fieetlng cculd bt significant. in fact, sane fleet sites cwld make any Wssel
harvest ~ysical lY irqx.x.sib(e at adjacmt keds.

P(easure Boating - low traffic may rt&ce the aesthetic experience, interfere with
locking, 1nterfere with main chatme( use, interfere at access sites, and reduce the
quality of recreati.xtal beaches.

Passive Retreat ion - lrcreases in tcu traffic ard subsequent habitat loss or
3egr edat Ton may reduce the recreational experience.
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IV.C. IDENTIFICATION AND QUANTIFICATION OF IMPACTS

An interagency team assisting the U.S. Army Corps of Engineers,
St. Louis District, has identified a number of study hypotheses
that must be tested to fully understand the effects of increasing
tow traffic on the UMRS, and to determine potential mitigation
requirements. These hypotheses are listed in table 13. Proposed
studies to test the hypotheses are contained in the St. Louis
District Plan of Study (POS) (in preparation).

An integral part of the St. Louis District POS is development of
a model to quantify impacts of incremental increases in tow
traffic. Such a model is necessary to compare the relative
differences among planning alternatives. It is also necessary
due to the large geographic scope of the potential effects of
increasing tow traffic. A model would be useful in identifying
significant impact sites and assisting in mitigation planning.
Selection of a model framework early in POS implementation could
assist in developing study priorities.

A number of mathematical models have been developed to assess
potential environmental impacts. These range from Habitat
Evaluation Procedures (HEP) to energy flow models. Several
models are described in Appendix B with documentation on
advantages and disadvantages. The St. Louis District POS Team
also evaluated the models described in Appendix B. The Team
concluded originally that a site specific physical-biological
approach to identifying impacts was a necessary first step.
However, the team ultimately acknowledged the need for some sort
of systemic model, as the cost of a site specific approach is
likely prohibitive.

During the same time that the POS was being developed, the
Louisville District refined its Navigation Predictive Analysis
Technique (NAVPAT). This model offers several advantages worth
noting:

1.

2.

3.

4:

5.

Predictive capabilities to understand the relative
difference between planning alternatives.

Ability to identify site specific problem areas and
possible ways to avoid or minimize impacts.

Acceptance of output (habitat units) by Chief of
Engineers for mitigation planning.

Many of bugs in the application have already been worked
out .

Demonstration by Long Term Resource Monitoring Program
(LTRMP) is occurring on Pool 13 of Upper Mississippi River.
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Table 13. Work unit (WU) hypotheses to be tested as described in
Second Lock Plan of Study, Lock and Dam 26, Upper Mississippi
River (U.S. Army Corps of Engineers, St. Louis District, in
preparation) .

UJl :

t.u2:

1.v3:

W.M,

!A15:

W6:

W7:

W9 :

W1O:

Wll:

W12:

w.113:

WJ14:

W15:

w.J16:

Mov~nt of barge tows in inland wateruays res. ~ts in measurable changes in the water
v.e[oc! ty, surge and drawdoun, surface waves ard propel Ler jet f 1..s. As these dl sturbance$
move a(ong the waterway, they adverse Ly affect plants ad anima[s by 1) transporting them,
2) direct inpact ard disturbance, and 3) through direct acd irdirect effects of increased
[eve[s of suspended sedimsnt acd turbidity.

Movement of barge tows in in~at?d Mater’days resuLts in pu[se inputs of water and associated
dissoLved ard suspendea materia Ls to side charnels and backwaters. Both the wised flows
themselves and the resu[ting increase in retention of materials in these habitats adverseLy
affect their biological productivity.

The early Life stages of fish, eggs, acd larvae, termed ichthyopl.ankton, are particularly
vu(mrabte to i” jury or death c.qused by vesse( passage effects because they are unable to
swim away. Vessel passages, therefore, p(ace the ichthyoplankton at significant excess
risk.

Twtu(ence, currents, sedimental i cm, ard other effects of tow passage significant\ y reduce
the abi Lity of freshwater nusse(s to feed, and thereby cause signif icanc physio(ogica[
changes due to starvation.

Effects duet. passage of ccmercia~ and recreation craft adverse(y affect backuater
habitats critical to spawning and maintenance of [arva[ fish.

certain tow passage events increase net rrartality, injury, or incapacitation of the fish
p+u(at ions uhich they affect.

Drawdown fr~ row passage wi 1L cause significant strardimg, and consequently damage or
death, of fish eggs and (arvae.

low passage causes reduct ions in ( ight leve(s which reduce the depth of the photic zone,
thereby appreciably reducing the habitat avai [able for rooted aquatic p(ants (macrophytes).

Uave action caused by tow passage, causes environnent?t [y significant red.ct ions in the
diversity, density, ard prcducc, vlty of rooted aquat, c p(mts.

T.rbu[ ence created by vessel passege prcd.ces disturbances which both direct [y atd
indirectly significantly reduce the diversity, density, ard productivity of
macroinvertebrates inhabiting rock wbstrates.

Distur@ce caused by tous results i“ eco(ogica[ly significant tosses of energy reserves in
migrating waterfowl.

Direct effects of tows such as shear forces, and indirect effects swh as increased
s“specded sechrrent (eve[s, redwe the base of the focal chain thrwgh reductions in
Phytoptankton density, diversity, ard productivity.

increases in tow traffic eWreciab{y affect ccmrrercial fishing through reduced catch sizes
and site avai [abi [ ity, and increased costs to repLace damaged or Lost gear.

Ccnmercial navigation cawes reswpension of sediments to increase ambient teve[s to (evels
know” to cause reduction in the growth of sight feeding fish.

Data from the Work Units, in conjunction with other ~bl i shed and unpublished data, can be
used to deve(op mcdels which provide accurate qwntitati.e prediction of tou-re (ared
physical forces, ard which relate these forces to bio(ogica( changes in rhe UMRS.

The increase in traffic du to the Second Lock Mi 11 be acccmpl ishec by the development of
terminats and other faci k i ties which will chamge the ecomny ad character of the UMRS.
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6. Data proposed in the POS will validate model assumptions for
use on UMRS.

7. Data collected by LTRNP Havana field station may be able to
be used in development of biological suitability indices for
model application on the Illinois River.

IV.D. MITIGATION REQUIREMENTS AND OPPORTUNITIES

Site specific recommendations to avoid or minimize effects of
potential construction alternatives have been identified in the
previous chapter. Once significant effects of any incremental
increase in tow traffic are identified and quantified, the.
various planning alternatives can be assessed, and a mitigation
strategy can be developed for systemic effects. This strategy
should address measures to, in priority, avoid, minimize, rectify
over time or compensate for impacts identified.

A list of mitigation measures has been identified by Carmody et
al. (1986) and Schnick et al. (1982). The U.S. Army Corps of
Engineers, St. Louis District is preparing a synthesis of these
ideas for mitigation to identify potentially implementable
measures to avoid or minimize the effects of tow traffic. In
addition, any method used to model incremental effects can be
used to identify potential mitigation measures, such as specific
areas to avoid or minimize a certain physical effect, or
significant areas where compensation for impacts must be
accomplished.

Some mitigation measures, such as adjustments to sailing line,
can be done at no or minimal costs. Other measures; such as
habitat compensation, may be expensive. The goal of any
mitigation strategy for the Illinois River navigation
improvements should be to reduce or offset any identified adverse
effects in the most cost effective manner possible.

IV.E. RELATED STUDIES

There are several studies underway or recommended that may assist
in identification and quantification of any increases in
navigation traffic on the Illinois River. However, none of these
are likely to address all of the impacts noted above.

IV.E.1. Upwer MississivD i River
Navigation Reconnaissance Study

A similar study to the one discussed herein is underway for the
Upper Mississippi River. This study is about six months behind
in the planning process. A reconnaissance report is scheduled
for completion in June 1991.
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IV.E.2. Lonq Term Resource Monitoring Proqram

The Long Term Resource Monitoring Program (LTRMP) is a component
of the Environmental Management Program (EMP) authorized in the
Water Resources Development Act of 1986. The LTRMP Operating
Plan (Rasmussen and Wlosinski 1988) describes the goals and
objectives of the program. However, inadequate appropriations
will limit the number of tasks accomplished and the data
available for use in future navigation improvement planning.

The following is to be accomplished during the 10-year study
authorization and will be useful in addressing the effects of
increases in navigation traffic on the Illinois River:

1. Trends analysis data in La Grange Pool
2. Problem analysis data

- Navigation
- Vegetation
- Fisheries

The LTRMP will ~ provide a complete analysis of the effects of
future increases m navigation and any needed mitigation
planning. Funding constraints have limited problem analysis to
addressing only single traffic events.

IV.E.3. St. Louis District Plan of Study

As described above! the POS is a comprehensive study plan to
identify and guantxfy high priority navigation effects (see table
13). Completion of the plan is imperative in fully understanding
the physical and biological dynamics surrounding tow movement and
multiple tow events.

Once the POS has been approved by higher authority and funded,
the majority of the plan can be completed in five years.
Approximately, three additional years are necessary to fully
understand effects to aquatic macrophyte beds.

The POS does not address some effects that may be significant on
the Illinois River. These include potential riparian impacts to
eagles, herons, egrets, furbearer dens and catfish, and any
increases in bank erosion. In addition, the POS does not address
the potential for resuspending contaminated sediments.

IV.E.4. WaterWavs Experiment Station

The Waterways Experiment Station - Environmental Laboratory
conducted a number of navigation effects related studies.
However, funding under this program has ceased. No additional
work or funding is anticipated.
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The Hydraulics Laboratory completed several flow visualization
studies for the Louisville District. Recently, funding was made
available through the Chief of Engineers to pursue additional
physical effects modelling.

IV.E.5. Other Co ros of Enaineers Districts

As discussed above, the Louisville District is developing a
navigation predictive analysis (NAVPAT) designed for the Ohio
River. Its advantages and disadvantages are described in
Appendix B. Additional data collection model verification and
validation will be required before it is suitable for use on the
Illinois River.

The Huntington and Pittsburgh Districts are also reviewing
potential applications of NAVPAT. The Huntington District
completing some site specific analysis.

is

v. ENHANCE24ENT STRATEGY FOR THE ILLINOIS RIVER AND WATERWAY

An important, but frequently overlooked component of the Illinois
River Navigation Study is to identify enhancement measures of a
broad scope. As the reconnaissance study addresses the future
needs of the navigation system, it must also address the future
fish and wildlife conservation and management needs of the River.
To complete such a strategy, it is important to look at the
historical values of the river, the future without any stratecw,
and potential action items to achieve enhancement. -

V. A. HISTORICAL VALUE

Steffeck and Striegl (1989) wrote the following description
the pristine conditions once found on the Illinois River:

EarLy explorers in the study area were inpressed by the prcdutivity of the 1( Lifwis River
area. ln 16~, foL[owing his ascension of the ! I I inois River, Marquette wrote that: We
have seen nothing Like this river that we enter, as regards to its ferti ( icy of soi L, its
prairies and woods, its cattle, elk, deer, ui Idcats, kustards, swans, ducks, parrc.quets,
end even beaver,,, (Mi 1(s and others, 1966; Lhiversity of 1 I (inois Water Resources Center,
1977). The ltlimis River Has described as clear in 1798 ad infested with wiLd beasts i“
7838 (Mills and others, 1%.S). The “GratKl Marsh” of the Kankakee River was described by
French exp[orers; marsh prairies and swamp forest held ‘ncount [ess,, waterfowl, ‘Were ful 1 of
gam,n ~~ the !!mande ring river teemed with fish,, (Meyer, 1936). tn the Late 1890’s, the
waters of the battcmt and takes associated with the 1tlinois River were described by Kofoid
(1903) as bsing transparent at that time and having tmtt.anmaterials cmp.ased of decaying
vegetation rather thm mimral si lrs. An alxmdance of s.hnerge.t and emergent vegetat im
was documented at the teginning of the 20th century (Bel (rose ati others, 1983). The
genera( habitat types and backwater areas of the Des Ptaines River and 11 I imais River fran
Chicago downstream uere documented on maps prepared for the U.S. Army Corps of Engineers
(W+rrrenn, 1902-1904). Associated aquatic organisms were akutiant. Aquatic insects ad
Snal is associated with aquatic p(ants uere preva [em; invertebrates associate Hith aquatic
ptants .er: found to have, on average, eight times the bicmass of bemhic invertebrates in
1I I inois River bottdnland lakes d.mmstream frcm the study area (BeL[r.ase at-d others, 1977).
in 1900, the doL(ar value of the ccmnerci.aL fishery of the lLlinois River was ranked third
nationally behind the satrrm fishery of the Pacific coast and the Great Lakes fishery. The
cunnerc ial turtle .fishi”g and nusse( industries a(s.a were substantial atom+ the Illinois
River in the early 1900, s (Bel Lrose and others, 1977).

--

of
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Human disturbance in the Illinois River valley over the last
century have greatly reduced the abundant fish and wildlife of
the past. Adverse changes include diversion of Lake Michigan
Water, excessive sewage and industrial waste, a greatly modified
hydrology and landscape due to drainage and levee districts,
impoundment by navigation dams, and sedimentation. While it is
recognized that the River can never be as pristine as it once
was, nany actions are reversible and could result in restoration
of a functional system in a number of areas along the River.

V. B. FUTURE WITHOUT ENHANCEMENT

The future without a comprehensive enhancement strategy for the
Illinois River will depend upon many fragmented efforts including
those identified in Appendices C and D, enforcement or water
guality and erosion control regulations, the Environmental
Management Program, and the numerous efforts by local governments
and individuals.

Ultimately, the biological productivity of the river is linked to
the sedimentation rates in the backwater lakes. Bellrose et. al
(1983) estimated that the lakes closely associated with the
Illinois River would lose half their depths in 24 to 127 years.
Most estimates ranged between 60 and 100 years. Havera and
Bellrose (1985) speculated that these estimates were conservative
because of increasing sedimentation rates in recent years. They
concluded that **...most of the current biological and
recreational values of the Illinois River valley could disappear.-
in 100 years.r!

v. c. OPPORTUNITIES FOR ENHANCEMENT

A comprehensive quantitative long term enhancement
the Illinois River needs to be integrated from
government and public objectives (Appendices C
addition, an ecosystem perspective needs to be
overall conservation and management strategy.
should address the feasibility of and specific

1. Restoration of segments of the river
floodplain river ecosystem.

the
and

strategy for
various
D). In

addressed in an
The strategy
actions for:

to a functional

2. Point source and nonpoint source pollution control.

3. Watershed soil conservation.

4. Closing structures to protect important side channels.

5. Periodic and selective dredging of aquatic habitats.

6. Artificial island creation.
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7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

Diversion of high flows away from backwater habitats.

Wetland development.

Beneficial uses for dredged sediments
including channel maintenance sediments.

Removal or detoxification of toxic sediments.

Restoration or creation of backwater lakes.

Restoration of historic side channels.

Protection and creation of contiguous habitats.

Identifying factors constraining re-establishment of
a~atic macrophytes and restoration to 1950 wetland
conditions or similar.

Identifying factors limiting other important fish and
wildlife species. Exotic species control.

Public education and information.

Some site specific enhancement measures that have been identified
in past planning efforts are listed in tables 14, 15, and 16.
Additional opportunities may be found in Appendices C and D.

Table 14. Habitat rehabilitation and enhancement projects on the
Illinois River proposed under the Environmental Management
Program (U.S. Army Corps of Engineers 1990).

Proi ect

A[ton  POOL
Side channe(s

Stw Lake

Swan Lake
nbmagment

Banner Harsh

Chautauqua Refuge

Peoria Lake

Rice Lake

River Mile

0-80

8-12

5-1o

138-144

124-12S.5

162-182

137

Primarv PurDose

Fish habi tat  irmrovement

Moist soi ( ard fisheries managment

Moi$t soil ard f isher ies

Moist soi 1 acd fisheries rm”agm.ent

Moist soi t amd  fisheries management

Moist soi ( ard fisheries management

Uaterfow[  management
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Table 15. Potential areas for habitat enhancement on Illinois
River as identified by 1985 panels (Carmody et al. 1986).

Riv.. Reach

0.0 - 80.0

83.0 - 80.5

120.7 - 123.6

130.0 - 133.0

162.0 - 177.5

182.0 - 210.0

Table 16. Severe
protection may be
habitats (adapted

~

Alton

La Grange

Peoria

Starved Rock

M.3rsei Lies

Dresden

Above Brandon Rd.

~

Rehabi I i tate backwaters

Rehabi i i tate ftuscooten 8ay

Restore Thmnps.m Lake

Enhance Senate I stand

Reestablish aquatic plants

Open backwater lakes

erosion areas on Illinois River where shoreline
considered to reduce degradation and enhance
from Carmody et al. 1986) .

River Mile ~

12-15 5000 ft.

18-19 3000 ft.

21-28 26,OOO ft.

30-31

38-39

63-44

L6-80

80-157.5

162-167

179-231

231-245

250-271

271-280

no data

2500 ft.

4000 ft.

2000 ft.

130,500 ft.

351,200 ft.

7300 ft.

236,000 ft.

20,000 ft.

82,000 ft.

5000 ft.
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VI. CONCLUSIONS AND RECOMMENDATIONS

VI.A. CONCLUSIONS

Congress has designated the Illinois River and Waterway as a
component of the Upper Mississippi River System, a nationally
significant ecosystem. Our primary concern in these navigation
studies Le the potential effects to fish and wildlife froru any
increases in commercial navigation traffic. Although the U.S.
Fish and Wildlife Service has raised this concern to the Corps of
Engineers on numerous occasions in the last 20 years, the
environmental effects of any increases in navigation traffic
remain largely unknown.

The potential for significant impacts are great on the Illinois
River due to the narrow channel, fine sediments, and importance
of main channel and channel border habitats to aquatic resources.
Understanding the effects of tow movement on the Illinois River
is especially important due to the improving nature of its water
quality. The effects or potential limits that may be placed on
this ecosystem as a result of increases in commercial tow traffic
need to be defined.

VI.B. RECOF?14ENDATIONS

The following recommendations should be completed as a part of
the feasibility study, if recommended. All should be initiated
as soon as possible in order to complete feasibility planning in
a timely manner. Most important among these recommendations is
the completion of the St. Louis District POS, so that we can
complete our Fish and Wildlife Coordination Act requirements.
Any further delay in implementation of this study will only serve
to delay future feasibility planning. In addition, we are
concerned that programs to address measures to avoid and minimize
impacts of tow traffic is largely being ignored by the three
districts on the UMRS. This program was agreed to in the Records
of Decision for the Lock and Dam Major Rehabilitation Program and
the Second Lock at Lock and Dam 26. Strides should be undertaken
to implement this program immediately.

The recommendations are divided into several categories.

1. DATA COLLECTION AND IMPACT ANALYSIS FOR SITE SPECIFIC EFFECTS

a. Conduct a survey of freshwater mussels and other
benthic invertebrates within one mile of each lock and
dam or proposed construction area.

b. Conduct a bioassay of the sediments within one mile
of each lock and dam or proposed construction area.
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c. Determine dredging requirements, disposal
alternatives and sediment guality at each site proposed
to be dredged.

d. Determine changes in river hydraulics for each
proposed alternative.

e. Evaluate riparian effects, including bank erosion
from tow operation, for each proposed alternative.

2. DATA COLLECTION AND IMPACT ANALYSIS FOR SYSTEMIC EFFECTS

a. Complete the St. Louis District POS.

b. Assess potential effects on bank erosion from
increases in tow traffic and resulting riparian
effects, including bald eagle perches, colonial nesting
areas, mud flat shorebird use, furbearer dens, and
catfish spawning habitat.

c. Complete a freshwater mussel and fingernail clam
survey of the main channel and channel border to
identify beds and assess condition.

d. Complete the resource inventory of the Illinois
River and Waterway including identification of
significant resources in Alton Pool.

e. Adapt Louisville District Navigation Predictive
Analysis Technique (NAVPAT), or similar model, to
Illinois River to assess relative differences of
planning alternatives and potential mitigation
alternatives. Assumptions need to be evaluated and
validated for Illinois River. Note: cost savings can
be achieved by addressing main channel and channel
border habitats in the habitat appraisal guide work
being done by the District.

f. Complete bioassays of the sediment guality of the
Illinois River, and potential effects of increasing
suspended sediment concentrations, particularly in
areas where the main channel width may expand due to
increased tow passing reguirements.

9. Identify potential barge fleeting needs in each pool.

h. Assess the potential for accidental spills from
increasing traffic of induced development.
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i. Determine recreation use of the Illinois River by
the contingent valuation method and assess potential
effects from increasing navigation, including constraints on
recreational lockages.

j. Complete a systemic Environmental Statement (EIS) to
address the potential effects of increases in traffic.
This EIS should include the potential cumulative
effects of not only navigation traffic but also
hydropower, pool raises, and channel maintenance
activities. It should also addrees the effects of
induced development and increases in barge fleeting.

3. ENDANGERED SPECIES COORDINATION

a. Conduct a biological assessment
effects to the bald eagle, Indiana
and decurrent false aster.

on the potential
bat, lakeside daisy,

b. Evaluate the need for formal consultation in
accordance with Section 7 of the Endangered Species Act
of 1973, as amended.

4. LONG TERM ENHANCEMENT STRATEGY

a. Compile all public natural resource management goals
for the Illinois River and Waterway.

b. Identify common goals and objectives, and any
additional goals necessary to achieve a functional
floodplain and a healthy ecosystem.

c. Develop a comprehensive vision and long term
management and enhancement strategy for the fish and
wildlife resources of the Illinois River and Waterway,
with identification of action items that may be
implemented by the Corps of Engineers or other Federal
and State agencies.

3. COORDINATION

a. Continue coordifiation with the Rock Island Field
Office to address the above considerations.

b. Ensure active coordination by the Illinois
Department of Conservation. A feasibility study of
this magnitude will require close coordination with
IDOC, particularly with regard to the long term
enhancement strategy. However, its personnel and
funding resources to provide such assistance is
limited. The Corps should be prepared to fund IDOC
work.
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c. Contract with the Illinois Natural History Survey
(directly or through cooperative agreement) to initiate
the long term enhancement strategy.

d. Reguest and fund assistance from the Long Term
Resource Monitoring Program to collect data as
required, and to address the long term enhancement
etrategy through use of resource trends data being
collected by the Havana Field Station.

e. Coordinate sediment guality analysis with the U.S.
Geological Survey National Water Quality Assessment
Program underway for the upper Illinois River basin.

f. Devote staff time to a program to avoid and minimize
the effects of tow traffic.

g. Keep the Inland Waterways Users Board up to date on
environmental analysis and planning requirements.
Facilitate discussions between the industry and
environmental organizations to develop a planning schedule
both can subscribe to.
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I

winds Department of Ccmewdicm
life and lard tc@hef

UNcOLN ToWER PLAZA . 524 SOUTH SECONO STREET . SpRt4GFlELD 62701-Iiv7
cHICAGO OFFICE . ROOM 4-300 . 100 WEST RANDOLPH 60601
MARK FRECH. D!REfXOR - KATHY SELCKE, ASSISTANT ❑IRECTOR

August2, 1990

Nr. Richard C. Nelson
Field Supervisor
USDI-FWS
Rock Island Field Office (ES)
1830 Second Avenue, Second Floor
Rock Island, IL 61201

Dear Mr. Nelson:

Department staff have been afforded the opportunity to review your
July 1990 draft planning aid report for the CorFs’ Illinois River
and Waterway Navigation Reconnaissance Study.

We are pleased that you have already incorporated recommendations
provided by Department staff on earlier drafts into this report.
Based on our review, to date. we surmort the reDort recommendations

I and look forward to a productive--working relationship with all
interested agencies as this study progresses.

Thank you for the opportunity to comment.

Sincerely,

m.hk’

Mark Frech
Director

RWL:ts
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TERRYC BRANSTAD. GO”SRU311 DEPARTMENT 0i=NATuF2A~ RESOURCES
IARRY J.WIL%N.~.E~Om

August 14, 1990

Richard C. Nelson
US Fish and wildlife Service
Rock
1830
Rock

Dear

The
ninq

Island Field Office
Second Avenue
Island, IL 61201

Mr. Nelson:

Iowa Department of Natural Resources has received the plan-
aid letter for the US Army Corps of Enqineers Illinois River

and Navigation Reconnaissance. ke are aware ‘that recommendations
contained within the planning aid letter may set a precedent for
the Upper Mississippi River Navigation studies. Therefore, we ap-
preciate the opportunity to comment and would like to stress the
following concerns.

The Department agrees with the Fish and Wildlife Service that
concerns over effects of increased traffic have gone largely un-
answered by the Corps of Engineers (COE). Since the (COE) is the
major proponent of increased navigation capacity it is essential
that they assume the lead role in answering environmental
questions that have been raised over the past 20 years. One of
the least costly and more effective measures that can be taken
are those to avoid and minimize impacts, however, very little
progress has been made since this program was agreed to in the
Dam Rehabilitation Program. All three COE districts should as-
sume a more active role in this program.

The Department concurs with the Fish and Wildlife Service that
the completion of the St. Louis District Plan of Study (POS) is
of paramount importance. The multi-agency task force which
drafted the POS reflects the concern of all agencies charged with
managing this nationally significant ecosystem. In addition the
multi-agency aspect of this effort have given all of the partners
on ownership interest in the project, and at the same time itr
has set a precedent for continued inter-agency cooperation in
dealing with navigational issues.

The Department supports the use of the Louisville District Navi-
gation Predictive Analysis Technique or similar model in that it
provides a means to assess relative differences in planning al-
ternatives. This complimented by the habitat appraisal guide the
Rock Island District is developing and information that should be
forthcoming from implementation of the POS should lead to an
economy of effort in addressing navigation related impacts.

A systematic Environmental Impact Statement (EIS) should be com-
pleted to address potential effects of increased traffic. This
EIS should consider the cumulative effects of not only increased

WAUCEflATE OFFICEBUIUING /DES MOINES. 10WAS0319/ 5l5.2e!.51aS/. TOO 515-242-5967 /. FA2.515-281J
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I
Richard C. Nelson Page 2

navigation traffic resulting from such projects as the Second
Lock at the Melvin Price Locks and Dams and Dams Rehabilitation
Programs but also address effects from hydropower development,
channel maintenance activities, induced development, and in-
creased barge fleeting. The development of a comprehensive 10ng–
term management and enhancement strategy for the UMRS that allows
the navigation and environmental concerns to co-exist on this na-
tionally significant navigation system and ecosystem appears to
be a logical which is long overdo.

The Iowa Department of Natural Resources greatly appreciates the
OPPOrtunity to comment on your report and looks forward to future
coordination on the Mississippi River Study.

%

rely,
\(~

r. Wilson
lrector
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MISSOURI DEPARTMENT OF CONSERVATION

,MAIUNG ADDRESS STREET LOCATtON
P.O.BOX180 2~0I WCSLTruman Ro.levard
Jcf[msoII City, hfi.SSOUIi 65102.0180 Jcffecw.City,,Missouri

Tdephone 314/7514115
JERRY J. PRESLEY, Dirccmr

July11,1990

Mr. RichardC. Nelson
FieldSupervisor
U. S.Fi.$hendWildlifeService
1830SecondAvenue,SecondFloor
Rock Island,Illinois61201

DearMr.Nelson:

Thankyou fortheopportunitytoreviewtheplanningaidreportforthe
IllinoisRiverWaterwayNavigationReaxmaissanceStudy.The following
commentsareprovidedwiththeideathata similarreportwillbe prepsred
fortheUpperMississippiRiver.Overall,theplanningaidreportisa good
patternfortheUpperMississippiRiverreport.

Comments:

1. Page 14. A discussionof exoticspeciesintroducedtotheriversystem
shouldbe includedhereand possiblyon macroinvertebrate section(P.16).

Page 15. Has Illinoisconductedanalysestodeterminethepresenceof
chlordsneand otherchemicalsinfishflesh?Ifanalyseshaven’tbeen
conducted,thestatement“nofishconsumptionadvisories”may be mis-
leading.

2. Page 17. Add followinglarvalfishes,‘arslpaddlefish.n

3. Page 23,paragraph2. The percentagesaddup to 117%.

4. Page 39. The sectionon SiteSpecificOverviewraisedseveralquestions
aboutUpperMississippiRiverthatmay notbe answeredatthistime.
a. Do we know,or wiJlwe have,some ideaof what sitespecificitem
theCorpsisproposingforMississippiRiver? 12 footchannel?Year
aroundnavigation?New locksam dams?

b. (p.4O) Wouldnew dikesand revetmentsbe requiredifnew
impoundmentsarecreated?Wouldadditionallandbe acquired?

5. Page 52. Sitespecificrecommendationsto avoidorminimizearenot
found“ebove.”Are theyfoundinIIIB. startingon page39?

COMMSS.!XON

JERRY P. COMBS
Kum.m

ANDY DALTON JAY EIENGSS

%fisfie]d SL b“il
B-81
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Mr. RichardC.Nelson
July11,1990
Page Two

6. Page 59. Woulditbe appropriateto add “Impactsof constructionon
fishand wildliferesources,endangeredspecies,suchas baldeagles,on a
sitespecificbasisn)or wonftsufficientdetailbe available?

Add - Identifyfingernailclambed locationsafterItem 2C, page 59.

The reportconstitutesa greatdealof efforton thepartof yourstaff.We
lookforwardto workingwithyou and othersindevelopinga similar report
fortheMississippiRiver.

Ifyou have questions,contactWilliamH. Dieffenbachof my staff.

Jf’71’=.’[.”’.
DAN F. DICKNEITE
ENVIRONIVISNTALADMINISTRATOR
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State of Wisconsin
\

DEPARTMENT OF NATURAL RESOURCES

State Office Building, Room 104
3550 Mormon Coulee Road Carm//D. Bes8dny

L Cmsse. WI 54601 Sem?tao.

(608)785:9973

July 17, 1990

Mr. RichardG. Nelson
U. S. Fish and Wildlife
1830SecondAvenue
Rock Island,IL 61201

DearMr. Nelson:

Service

We recently received a copy of the U.S.F.V.S. Planning Aid Report concerning
Illinois River and Waterway Navigation Studies. Unfortunately,due to
staffing limitations,we are not able to provide critical review of the
report. Further, we will not, at the present time, be able to actively
participate in development of the study. However, we would appreciate being
kept informed of study developments as they occur.

The Wisconsin Department of Natural Resources remains committed to protecting
and managing the resources of the UMRS TO that end, we continue to support
the Service’s efforts to ensure development of an effective, comprehensive
Upper Mississippi River Navigation Study.

In the near future, the Western Boundary Rivers Unit will be filling a
position which will include responsibilitiesfor navigation studies
coordination. Until that time, please contact Terry Moe at (608) 785-9004 for
informational needs.

Sincerely,

,kJJQ,:g’%9-
t Environmental Impact Coordinator

CDT:ak

cc: Terry Moe

B-83



Appendix B. Methods to identify and quantify fish and wildlife
impacts from increasing tow traffic. Adapted from St. Louis
District Final Environmental Impact Statement for Second Lock and
Locks and Dam 26 (Replacement).

1 Included:

I System-wide Physical Impact Approach .........................B-1

1 Site Specific Physical Impact Approach .......................B-2

I Site Specific Physical and Biological Impact Approach ........B-3

1 Habitat Evaluation System or Habitat Evaluation Procedures. ..4-4

I Navigation Predictive Analysis Technique .....................B-6

I Energy Flow Model ............................................B-8
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Appendix B

METHODS TO EVALUATE NAVIGATION IMPACTS

Method:

System-wide Physical Impact Approach

Description:

Use projections in Simons et al. (1981, 1987) and other
literature to project physical impacts for Second Lock traffic
increment. Assumes physical changes are significant biological
effects that should be mitigated. Measures to avoid and minimize
physical impacts are first priority.

OUtDUt :

Physical units (i.e. miles of eroding banks, cubic yards of
sediment, # of adult fish etc.), and money for cost of rip-rap,
dredging, fish replacement etc. to prevent/correct physical
changes.

Advantacres:

(1) No new data needed.

(2) Fast way to come up with a quantitative monetary measure.

(3) Implementation of avoid and minimize measures lowers
mitigation cost.

Disadvantages:

(1) Simons’ studies are disputed.

(2) Assumption that all physical changes cause significant,
negative biological impacts has not been documented.

(3) Relationship of impacts to biological populations poorly
understood.

(4) Benefits of avoid and minimize measures are difficult to
quantify.

(5) Some mitigation measures are untested on the DMRS.

B-1
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I

Method:

Site Specific

DeSCriDtiOn:

Physical Impact Approach

Identify the most sensitive habitat areas with significant
biological resources. Predict the nature and magnitude of
adverse, physical changes to these resources due to increases in
tow traffic. Develop and modify physical impact models based on
physical data collections in these specific areas. Use
laboratory testing after field test have determined the level of
physical
Focus on

01.ltlxlt:

Physical
sediment

elements present (i.e. turbidity, sedimentation etc.).
more valuable off-channel areas.

units (i.e. miles of eroding banks, cubic yards of
etc.).

Advantages:

(1) Avoids trying to relate physical impacts with very complex
biological impacts.

(2) Concentrates on most valuable habitats.

Disadvantages:

(1) Does not establish link between physical and biological
impacts.

(2) Establishes precedent of doing mitigation without
establishing biological impacts.

(3) Much time and data collecting needed to develop models.

(4) Study at all significant areas is costly.

B-2
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Method:

Site Specific Physical and Biological Impact Approach

Description:

This approach is similar to the “Site Specific Physical Impact
Approach”, but also includes field studies, laboratory studies
and modeling to attempt to determine biological impacts as well
as physical impacts. Navigation effects on the main channel and
main channel border would also be studied.

OUtDUt :

A variety of physical and biological units depending on para-
meters measured and study designs. Biological output may include
percent mortality, energy units (biomass), habitat units, etc.

Advantages:

(1) Comprehensive approach that may establish link between
physical and biological impacts and guantify biological
impacts.

(2) Use a variety of study techniques (field, laboratory,
modeling) to check on validity of results.

(3) Builds on work to date.

Disadvantages:

(1) Lots of time and money, numerous sites need to be
investigated.

(2) May be over-detailed and not concentrate on specific data
needs to verify models.

B-3

B-87



Method:

Habitat Evaluation System (HES) or
Habitat Evaluation Procedures (HEP)

Descriut ion:

HES (Lower Mississippi Valley Division 1980) assumes that the
presence or absence, and abundance of animal populations in a
habitat or community are determined by basic biotic and abiotic
factors that can readily be quantified. A HES analysis attempts
to measure quality of habitat types by using functional curves
relating habitat quality to quantitative biotic and abiotic
characteristics of the habitat. The HES does not treat
individual species. Instead, general habitat characteristics are
used that indicate quality for fish and wildlife populations
as a whole.

The same assumptions underlie the HEP as the HES; however, in the
HEP specific species are selected that represent a group of
species that share a common habitat resource (a guild) such as
feeding or spawning habitat. Habitat suitability index (HSI)
models are developed for these species that relate selected
biotic and abiotic parameters as a percentage of ‘toptimalB*
habitat (U.S. Fish and Wildlife Service 1981). Specific HSI
models are being adapted to Ohio River Division rivers by the
USFWS using literature and expert opinions.

OUtDUt :

Habitat Units

Advantacaes:

(Hu)

(1) Comprehensive approach that attempts to establish links
between physical and biological impacts and quantifies
biological impacts.

(2) Gives system-wide impacts but can also be used to evaluate
specific sites.

(3) Accuracy of models can be improved as new data is gathered.

Disadvantages:

(1) No models have been developed for large rivers.

(2) Links between physical and biological impacts are assumed
since biological data is often lacking.

(3) Major biological changes have occurred and those caused by a
small increase in tows will be difficult to measure.
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(4)

(5)

(6)

(7)

No physical forces for tow impacts models have been
developed.

Tow traffic in a waterway does not affect basic habitat
attributes like water depth, velocity, cover, or substrate
type. Insteadr increases in subtle and complex factors,
such as pulses or turbulence, suspended solids, wave-wash
and drawdown occur. These changes are hard to measure or
predict and biological consequences are not well known.

The magnitude and duration of navigation effects can vary
drastically because of variables such as bottom topography,
sediment type and discharge. Many sample sites are needed
for statistical accuracy.

Direct mortality to fish as well as indirect effects such as
habitat changes may occur and not be measured.

B-5
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Method:

Navigation Predictive Analysis Technique (NAVPAT)

Description:

A series of economic, physical force and biological models are
used to predict and quantify navigation impacts on large rivers
in the Ohio River Division. Traditional Corps economic models
predict the number, size, and types of tows for various economic
scenarios. Physical force models are developed from field
experiments measuring actual physical effects of tows as well as
WES tow model studies. The habitat suitability indices are used
to quantify biological impacts. Site specific river data on
actual habitat parameters are collected for areas being impacted.

OUtDUt :

Changes in habitat suitability or

Advantages:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(lo)

(11)

(12)

Compares relative impacts of

habitat units

each planning

(Hu)

alternative

Comprehensive approach that attempts to
between physical and biological impacts
biological impacts.

Good integration of traffic projections
power, etc.

establish link
and quantifies

using size, horse

Gives system-wide impacts but can also be used to evaluate
specific sites.

Identifies potential avoid and minimize measures.

Accuracy of models can be improved as new data is gathered.

‘The system, to some extent, will include both habitat-based
and population-based models.

Large amount of physical effects modelling complete.

Points to specific avoid and minimize measures.

Output acceptable (habitat units) for mitigation planning.

Demonstration to be done on POO1 13 by Long ‘Term Resource
Monitoring Program (LTI?lfP).

LTRMP trends analysis data for LaGrange pool
in developing habitat suitability indicies.
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Disadvantacfes:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(9)

Models are still in the development stage.

Links between physical and biological impacts are assumed
since biological data is often lacking.

Major biological changes have occurred and those caused by a
small increase in tows will be difficult to measure.

There is some concern that additional traffic in a waterway
does not affect basic habitat attributes like water depth,
velocity, cover, or substrate type. It causes increases in
subtle and complex factors, such as pulses of turbulence,
suspended solids, wave-wash and drawdown. These changes are
hard to measure or predict and biological consequences are
not well known.

The magnitude and duration of navigation effects can vary
drastically because of variables such as bottom topography,
sediment type and discharge. Many sample sites are needed
for statistical accuracy.

Direct mortality to fish rather than indirect effects such
as habitat changes are not measured.

Adaptation of physical and biological models developed for
the Ohio River may require extensive additional study before
use on the UMRS. For instance physical models do not
include wing dams, side channels, or backwaters.

The regression equations on which both physical and
biological models are based may not be sufficiently accurate
to guantify the effects of small increases in traffic.
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Method:

I
Energy Flow Model (VPI 1985)

1 Description:

Energy flows were tracked from allocthonous (outside-the system)
and autochthonous (within the system) inputs to the Winfield
Navigation Pool through 19 major biological components (i.e.
plankton, macrovertebrates, fish, etc.) within the pool and then
accounted for as exports from the pool. The model was developed
based on extensive field collections and was then used to
determine the cumulative impacts on the components of each
trophic level, according to different scenarios for future
traffic.

I OUtDUt :

I Average annual standing stock (Kcal/in2/yr)for each ecosystem
component under conditions of scenario.

I Advantages:

I
(1) Comprehensive ecosystem approach.

I (2) Especially good to evaluate impacts of turbidity that
effects energy flow.

(3) Quantifies this type of impact.
I
I (4) Large data input reguired.

Disadvantages:

(1)

(2)

(3)

(4)

Large river modeling is very complex and has only been done
once before. The Illinois River is a more complex river
system than the Kanawha River where this model was
developed.

Assumes that increased turbidity is the only significant
impact. Does not address other impacts.

It is questionable that the number of samples collected
would account for the large variability in a large river.

The finding that large rivers are driven by energy sources
outside the system (allocthonous) rather than from within
the system such as phytoplankton photosynthesis
(autochthonous) is widely accepted by aquatic ecologists.
However, this theory has recently been disputed by sparks
(1988) based on UMRS data.
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Method:

Fish Population Studies

lkSCriDtiOII:

Fish populations experiencing chronic exploitation or impacts can
compensate, within limits, for increased mortality levels through
changes in individual survival rates, reproduction or growth.
This is demonstrated by fish populations that are capable of
being harvested on a sustained basis by removing the surplus
production. The assumption of surplus production implies that
the number of spawning adults and eggs produced is not limiting,
and that recruitment is the result of density-independent
factors. The evidence to date suggests that the first few months
of life is the period during which both of these factors appear
to operate in establishing the relative success of a year class.
Studies in this area may shed light on tow impacts on eggs and
larval fish (especially impingement impacts).

Outuut :

Various fisheries parameters such as growth rates, survival
rates, year class strength, etc.

Advantages:

(1) Would address possible navigation impacts on population
dynamics of fish.

Disadvantages:

(1) Density-independent (environmental) factors often mask the
effects of density-dependent (compensatory) factors, making
it difficult to measure the compensatory effects or to
separate among Varying factors.

(2) Applicability to navigation impacts is limited to those
causing fish mortality, probably to early life history
stages.

(3) Studies have been conducted for lo-years without fully
quantifying power plant impacts.

(4) Does not address other biological effects.

(5) Difficult to apply in large rivers.
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Appendix C. State and public fish and wildlife management goals
applicable to the Illinois River.

I
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FISH AND WILDLIFE MANAGEMENT GOALS
APPLICABLE 9!0 THE ILLINOIS RIVER

overall

●

4
*

●

*

*

*

*

*

*

*

*

●

Catfish

*

●

Black Baas

●

Panfish

●

Coolwater

●

RIVSRSANDS TRRAUS’

Protect habitat from degradation and destruction.
Protect land and water from substance contamination.
Protect the fisheries resource by regulation to prevent
overharvesting.
Protect endangered species for ecological and social
values.
Enhance by managing for optimum recreational, social,
and economic benefits.
Enhance by managing public lands and waters to provide
productive ecosystems.
Enhance by encouraging and developing better management
of private lands and waters.
Enhance by encouraging the acquisition and development
of quality fishing areas.
Enhance by developing public awarenees of ecological
facts and principles.
Utilize by providing different opportunities for
recreational use.
Utilize by continuance of the commercial fish and
mussel industry compatible with the resource base.
Increase the quantity and guality of sport fishing
cpportunitiea.
Maintain the current level of commercial harvest.

Maintain the quality and guantity of catfish sport
fishing opportunities.
Maintain the

14aintain the
bass fishing

Maintain the

current level of commercial harvest.

quality and increase the guantity of black
opportunities.

guantity and guali.ty of panfish angling
opportunities.

~

Maintain the supply of guality angling days for
coolwater sport fish.
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WILDLIFE RSSOIJRCSS2

I

Overall

*
*

*
*
*
*

*

*

4

*

*

Waterfowl

*

m

*

Geese

*

~

*

Rails

*

Protect habitat from degradation
Protect land and water resources
contamination.

and destruction.
from environmental

Protect wildlife resources from overharvesting.
Enhance recreational, social and economic benefits.
Enhance recreational, social, and economic benefits.
Enhance public lands management to provide productive
ecosystems.
Enhance better management of privately-owned land and
water.
Enhance the acquisition and development of hunting
areas.
Enhance public awareness of ecological principles about
wildlife reeources.
Utilize by providing opportunities for recreational
uses of wildlife resources.
Utilize by encouraging continuance of commercial uses
of wildlife in waya compatible with the resource.

Maintain populations

Increase and enhance

of waterfowl at current levels.

existing wetland habitats.

Increase goose hunting opportunity.

Maintain current

Maintain current

supply of coots.

populations of rails.

Forest Game

* Increase the quality and quantity of forest game
hunting.
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Fox and Grav Souirrels

* Provide hunting opportunity.ee without detracting from
the quality of the hunting.

White-Tailed Deer

● Increase deer harvest and provide more huntar days
afield.

Forbearers

● viable furbearer populations capable of sustained
annual harvests.

● Balanoe demand with supplies.

* Maintain current level and improve quality of fur
harvesting opportunities.

EEAITAGE B31DA3JGERED AND TSAEATEMSD SP13CIW3

Heritaue Mammals - (bats, squirrels, badger, and several species
of mice, shrews ana moles.

* Increase public awareness and appreciation of heritage
mammals.

4 Maintain or increase population levels of these
species.

Jieritaqe sou irrels - (ground squirrels, eastern chipmunk, red
squirrel, and flying squirrel)

● Maintain heritage squirrel populations in their natural
habitat in the etate.

● Ensure that current occupied range of each speciee ie
not reduced.

● Maintain viable bat population in their natural
habitat in the state.

● Ensure that the current occupied range of each species
is not reduced.

● Improve the public image of bats.
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Badaer

* Maintain a viable badger population in its natural
habitat that will adequately satisfy all types of
demand related to recreation and aesthetic values,
education and scientific investigations.

Other Heritage Mammals - (includes prey for native predators)

* Maintain viable population of these mammals in their
natural habitat in Illinois.

s Ensure that currently occupied range of each species is
not reduced.

Reritaae Birds

* Xaintain and enhance population levels of native bird
species

* Provide and improve habitat.

4 Minimize vegetative impacts of development projects.

Rentiles, Amphibians, HuSSelS and Crayfish

* Maintain the species diversity and abundance of
reptile, mussel, crayfish and amphibian resources.

* Maintain current level of frog and turtle sport harvest
and commercial hamest of mussels.

Endangered and Threatened Species

* Improve the status of species to the point they are no
longer endangered or threatened in Illinois.

* Reintroduce extirpated wildlife species where possible
and practical.

ILLINOIS RIVSR ACTIOIJ Pti

Aauatic Habitat

* Continue fisheries monitoring to document impacts of

changes in aguatic habitat.

● Encourage re-establishment of aquatic vegetation.

* support studies of ways to reduce stream bank erosion.
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●

●

●

Forestry

*

*

4

*

Wildlife

●

●

●

●

Initiate studies to determine the sources of toxins in
bottom sediments, and seek methods to detoxify the
sediments.

Aseees the importance of deep water areas to survival
of fish populations.

Develop effective ways to create backwater areas and to
acquire and restore to original conditions leveed
floodplains in selected drainage and levee districts.

Advice landowners to ways to protect and better manage
their foreet lands end to encourage tree plantinge and
establishment of greenways along etreams.

Provide for a strengthened urban forestry program to
encourage municipalities to retain forest lands and to
establiah greenways.

Recognize the significance of forests in producing
higher water quality and provide incentive to owners of
forest lands by minimizing taxes on forest lands and
maintaining provisions of the Farmland Assessment Act
of lower taxes on forest lands.

Increase DOC nursery seedlings production by a 4 to 5
fold increase.

Provide technical and economic assistance for wildlife
habitat development projects euch ae Banner Marsh levee
renovation, Stump Lake levee improvements, and Rice
Lake levee and site improvements.

Provide coet-shared, grant, or loan funds to private
organizations such as duck clubs for developing
seasonal off-river lakes to benefit aquatic birds and
waterfowl.

Restore funding to DOC for the Wildlife Habitat
Acquisition and Natural Areas Acquisition programs at
originally planned levels.

Continue aerial censuses of waterfowl populations
during migrations.
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*

General

e

*

*

*

*

*

Continue aerial surveys and monitoring of populations
of the plant purple looeestrife, which is a severe
threat to wetland areas.

Increase staff levels as needed to promote, plan, and
coordinate the above recommended actions at State, and
local levels, using federal and State cost-share
programs as much as possible.

Strengthen local zoning requirements to reduce
agricultural and urban development in floodplains and
to prevent the filling of wetlands.

Continue the partnership approach of government and
private interest groups, such as with the Partners in
Conservation effort, to promote cooperation toward
mutually beneficial fish and wildlife improvements.

Aggressively work to arrest erosion and sediment,
concentrating demonstration projects and research at
existing sites thus protecting past investments (for
epecific recommendations see the Sedimentation and
Erosion Control sections).

Complete natural resource inventories of ztreams,
wetlands, fish and wildlife, and initiate planning
based on the resulting data to identify quality natural
resources and to establish priorities for acquisition
programs.

Initiate a Statewide Greenways program to focus
resource protection on Illinoisl major rivers, such as
the Illinois River and its larger tributaries.

Sedimentation

● Conduct a sedimentation eumey of backwater lakes to
determine present state.

● Initiate and support a program of instream sediment
load measurements including the quality of zediment at
selected gaging stations on the tributaries and main
stem of the Illinois River.

* Develop a comprehensive management program for Peoria
Lake.
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*

●

☛

●

●

☛

Sediment

*

*

*

●

*

●

Continue to pursue Corps of Engineers Environmental
Management Program funding.

Identify high-value backwater end bottomland lakes and
develop a comprehensive management plan for each.

Develop and implement techniques for the removal of
sediment by selective dredging.

Develop and test feasibility of using dredged material
for artificial islands, public parks, and playgrounds,
etc.

Identify and develop techniques for controlling
sediment input to selected backwater lakes by using
methods such as gated control structures.

Develop and implement management techniques to manage
come or portione of backwater lakes as shallow water
wetlands and terrestrial habitats.

Develop and implement low-cost bank stabilization
techniques for streams located within the immediate
vicinity of the river and backwater lakes.

Implement best management practices on highly erodible
areas of the watershed.

Make the public aware that a state permit is required
for stream channel modification or floodway
construction.

Include provisions to reduce eroeion and preserve
etream channel stability in permit requirements.

Encourage the incorporation of streemside vegetative
buffers for all new and existing developments in both
rural and urban areas.

Determine the impacts on erosion and sedimentation of
any etate or federally funded projects.

Erosion Control

● Increase
control.

and extend cost-share funding for erosion

● Employ full-time staff to work on the erosion control
program.
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*

*

*

*

*

*

*

*

Fund the Illinois Conservation Enhancement Act to
supplement the federal Conservation Reserve Program,
removing highly erodible land from crop production.

Provide assistance to farmers in choosing alternative
land uses that will keep soil erosion loss at or below
I#T10e

Provide for asaesaments at one-sixth of the value for
farmers who voluntarily take marginal land out of
production.

Promulgate and enforce construction permit regulations
to assure that proper permit authority management
practices are in place to mitigate impacts from stream
alteration.

Fund research to (1) define the erosion and
sedimentation relationahipr (2) determine effectiveness
of best management practices for controlling water .
quality degradation, (~ define critical areas for
solving downstream sediment and water quality problems,
and (4) define biological and water guality
benefits/damage of any sediment control technique.

Encourage riparian landowners to adopt stream corridor
protection measures through the use of critical area
seedings, vegetative filter strips, and field windbreak
practices.

Maintain a minimum of 12,000 acres as wetlands and lake
between miles markers 167 and 182 (Upper Peoria Lake).

Maintain 2000 acres at a minimum depth of 6 feet
between mile markers 162 and 167 (Lower Peoria Lake).

Maintain a navigation channel with minimum width of 300
feet and a minimum depth of 9 feet between mile markers
162 and 182.

I

I
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Key:

1. Illinois Department of Conservation. 1990. 81Action fOr the

Nineties... and Beyond, Vol. 1, A Strategic Plan for
Illinois Fisheries Reeourcee.OO

2. Illinois Department of Conservation. 1990. l#A=tion for the

Nineties... and Beyond, Vol. 2, A Strategic Plan for
Illinois Wildlife Reaourcea.8Q

3. Illinoie Department of Conservation. 1987. l#A=tion for the

Eighties... and Beyond, Vol. 2, A Strategic Plan for
Illinoie Heritage Endangered and Threatened Species.~~

4. Illinois State Water Plan Tack Force. 1987. I!IllinoiS

River Action Plan, Special Report No. 11.11

5. Eeartland Water Resourcee Council. @oAction 901e Agenda,
Solutione for Reclaiming and Preserving the Illinoie River
and Peoria Lake.~~
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1
I Appendix D. Fish and wildlife management goals of the U.S. Fish

and Wildlife Service applicable to the Illinois River.
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Refuge Objectives Summary for Mark Twain National Wildlife Refuge

Brussels District

The primary objectives for the district include:

(1) Provide and protect wintering habitat for the American Bald
Eagle.

(2) Provide undisturbed feeding and resting areas for migratory
waterfowl.

(3) Improve and maintain existing habitat to provide optimum
wood duck production.

A secondary objective is to provide day - use wildlife associated
recreation for refuge visitors. Refer to the Master Plan (Vol I
and II) for further discussions of objectives relative to the
Mark Twain NWR. In addition, a fisheries management plan is in
preparation.

Current management is designed to support and compliment
migrating waterfowl and waterfowl production. Major management
programs include the manipulation of water and natural vegetation
and cropland management. The divisions are closed to the public
from October 15 to December 15 annually. This provides an
undisturbed area for waterfowl during the waterfowl hunting
season. Present public use facilities include numerous roads
which can be driven or hiked, one boat ramp, parking areas and a
public use/office building which includes an auditorium, visitor
contact area and a wildlife observation deck. Fishing comprises
a major portion of the public use on the district. Gilbert Lake
has just been opened to fishing.
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for

GOAL STATEMENT

HIGHEST PRIORITY

Pr.atect ard enhance refuge
habitat to maintain or in-
crease use by endangered or
threarend species.

Provide optirmm conditions
for maltards during the fall
migration to achieve maxim
pr&3uction fr.aa birds retur”i”g
to the breeding grtis.

Provide optimum conditions
for migrating Canada geese
consistent with distribution
objectives established for
MVP in the f~yway menagmnt
p{...

Increase ..acd d.ck prcducticm

HIGH PRIORITY

Provide habitat ard mi”ten-
ance requirements for maximum
mmber of spec(es of migra-
torY birds at .mti,mm
POti( ation leveis.

Preserve b.atvanlard hardwacd
ecosystem

Provide o~rtuni ties to
vied and a~reci ate refuge
wi[dLife pqmlat ion

Expand visitor urderstmdi”g
ad appreciation of uildlife
ard t4an, s roLe i“ e“vir.artnmt

MODERATE PRIORITY

Provide hu?timg and fishing
op~rtunl tl es

Provide e“vironnmta(
OPrtMities

Refuge Objectives Summary
Chautauqua National Wildlife Refuge

Lake Chautauuu a Unit

OUTPUT oBJECTI~ LEVEL1

BaLd eagle and
osprey use days 1,665 UD2

Hatlard maintenance 6,500,000 UD

Goose maintenance

# birds pr.xlu.ed

Duck wintenance
other than ma( lards

Marsh L water birds
Shorebirds
Raptor ial birds

# acres pre*erve.a
# natural areas
#.archaeot.agical
s%tes

UiLdlife observa-
tion

Interpretive trai L
and exhibits

324,000 UD

500

2,176,000 IJD

1,329,17S uo
336,500 UD
16,825 UD

1,054
2
2

57,500 AH3

3,300 AH

Uaterfo 1 hunting
Fishing r

2,568 AH
76,100 AH

Students 650 AH
Teachers 50 AH

1 Objective levels derived from resource base, current
wildlife use and 5-year averages plus rational projected
potential based on past 9 years of managing refuge.

2UD= use days

3AH = activity hours

4A fisheries management plan is in preparation.
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Cameron-Billsbach Unit

GOAL STATEMENT OUTPUT OE.7ECTIVE LEVEL

HIGHEST PRIORITY

Protect and dance refuge Bald eagle ard
habitat to maintain or ln- osprey use days 500 w
crease use by *angered or
threatened species.

Provide optinun conditions Mallard Ub9intenance 75,000 Uo
for me.ilards during the fall
mtgratl~ to achieve maximum
prcductlon from birds
returning to the brteding
grc+mds.

Provide opfirmm conditicms
for mlgrattng Canada geese
ccmsistent uith distriht ion
objectives established for
MVP in the flyway management
plan.

increase d duck
production

Goose maintenance

# birds prcduced

30,000 m

250

HIGH PRIORITY

Provide habitat ard
maintenaxe requirements
for msximn nmber of
-r of spscies of
migratory birds at
optinun powlatiorts levels.

Preserve bottmnland hardnocd
ecosystem

MODERATE PRIORITY

Provide opxrtbmi ties
to vieu & a~reciate
refuge wildlife po~latim

Provide fishing
opportmiti.es

Ouck raaintenamce
other than mallards

Marsh Fi water birds
Shorebirds
Raptorial birds

# acres preserved

ii~ld(ife c&serva-
tlon

Fishinq

100.000 m

50,000UD
100,000UD
75,000w

1,M6.5

3,500 AH

7,500 AH
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Meredosia National Wildlife Refuqe

GOAL STATEMENT OUTPUT OBJECTIVE” LEVEL

HIGHEST PRIORITY

Protect and enhance refuge Bald eagle and
habitat to maintarn or in- osprey use days
crease use by *angered or
threatened species.

PrOvi* optinnm ccnditicms )fallard maintenance
for mstlards during the~all
migration to achieve maxlnum
prcdu. stionfrun birds
retumice to the breeding
grotmds.

Provide optim.in cmditions
for migrating Camda geese
cmsistmt with distribution
objectives established for
HVP in the flyway management
plan.

Increase uocd duck
product ion

HIGH PRIORITY

Provide habitat and
maintenance requirements
for maximum nurtaer of
spscies of migratory
birds at optimmnn
population (evels.

Preserve bottantand hardwood
ecosystem

# birds prcduetd

Duck maintenance
other than mal~ards

Harsh k water birds
Shorebirds
Raptor ial birds

# acres preserved

* “.s. .OVERN”ENT ,,l!+ ,1.. 0,,,., ,991 . 5,,., ~8/30025

1,250 GQ

I,no,ooo m

130,000 m

650

873,000 uo

500,000 UD
100,000 UD
15,000 m

1,380
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